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Tmb approbation and assistance which we continue to receive 
from persons of scientific and practical iriformation, demand 
our warmest acknowledgments, and encourage us to renewed 
exertions. 

We trust that the present Volume^ like the former^ will he 
found materially to assist the wants of ingenious Artists^ 
to give birth to the more expanded views and inquiries of 
chemical and mechanical industry, and to gratify the 
lovers of general science. And, inasmuch as the importance 
imd love of the subject induced us, in the first instance, to 
undertake the work ; so much the more, from witnessing the 
benefits it has already produced, are we anxious for its 
general diffusion: for which purpose we most earnestly 
invite the assistance^ the communications, and the patronage, 
of all those who are sensible of the advantages derived from 
chemical and mechanical improvements to our national in- 
dustry ; and who are anxious to insure to Greai Britain, a 
continuance of that superiority, which she, hereby, possesses 
over other countries. 



TECHNICAL REPOSITORY. 



I.-— 0/1 the Material and Manufacture of the Italian 
Bonnets, and the Habits and State of Society of the 
Mantifacturers 

Chateauvieux, in his agreeable and instructive Letters, 
written from Italy, to M. Pictet, in 1812 and 1813, describes 
the persons who manufacture the Tuscan bonnets, and 
their state of society. In his sixth Letter, which is dated 
at Florence, are the following observations: (vol. 1. p. 96.) 

" The road I travelled was bordered on both sides by 
village-houses, whose distance from each other did not 
exceed one hundred paces. They are all built of brick; 
and the architect has bestowed upon them a justness of 
proportion, and an elegance of form, unknown in our cli- 
mates. They consist of a single pavilion, that has often 
but one door and two windows in front. These houses 
are always situated along the road, and separated from it 
by a terrace and supporting wall, some feet in breadth. 
Upon this wall usually stand sevei:al vases of the antique 
8hape« containing aloe-plants, flowers, and yoimg orange- 
trees. The house itself is entirely covered by vine- 
branches; so that, during summer, one knows not whe- 
ther they are so many pavilions of verdure, or dwellings 
prepared for winter. 

''In front of these houses, swarms of yoimg country-girls 
are seeiit dressed in white linen, with corsets of silk, and 

• From Vd. TV. No. I. of SWuinmU Jmtrietm Jmm^nl ftf Seientf 
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2 Material and Manufacture of Italian Bonnets. 

straw-hats^ adorned with flowers, inclining to one side of 
the head. They are constantly occupied in braiding the 
fine plait, the treasure of this valley, from which the straw- 
hats of Florence are made. 

" This branch of industry has become the source of 
the prosperity of the Valley of the Amo. ^It produces, 
yearly, three millions (of livres) ; which are distributed 
exclusively among the women; for the men never en- 
gage in this occupation. Each young girl buys for^a 
few pence the straw she wants : she then exerts her skill to 
braid it as fine as possible ; and she hl^rself sells, and for 
her own profit, the hats she has prepared. The money 
she thus earns constitutes her portion. The father of the 
family has nevertheless the right to require of the women 
belonging his house, a certain amount of rustic labpur 
on the farm. He receives this labour from the females qS 
the Mountains (the Apennines)^ whom the girls of the 
Plains pay, put of the produce of their hats, for performing 
the tasks in their stead. One of them can eani from thirty 
to forty S0U3 a-day in br?dding her straw, while she can 
hire a poor Apennine woman to do her field-labour for 
eight pr ten ; and the^ secure, by this commutation of ser- 
vice, tjne delicacy and ^exibility of their jfingers necessary 
for their nice and fine work, and which would be spoiled 
by ^uch .exeircises harden ^d stiffen the hands. . , 

" Such, jSir, are the female p^^sants of the Vale of the 
Amo ; whose ^ace ^d beauty are so celebrated by tjrj^- 
vellers ; whose language, Alfieri went there to study ; and 
who seem, in fact, born to embellish the arts, and to frir- 
nish them models. They are shepherdesses of Arcadia, 
but they are not peasants: they possess only the health 
and freedom from care of that state, an4 never ]uiow its 
anxieties, its sun-burnings^ and its fatigues* 

" I have been informed that a crop of two acres is suffi- 
cient for all the straw of the nat-manufacture of Tuscaiiy. 
This straw is the product of ^ beardless w^eat, harvested 
before it is quite ripe, and whose vegetation is whitenM 
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fby the sterility of thei spiL This soil is selected among the 
calcareous hills : it is never manured^ and the seed i|:^wn 
yery thick. The^e habitations^ so nejar to eacl^ other, shew 
of themselves that the domains to which they belong are 
very limited^ and that properjty is remarkably subdivided in 
these valleys. In fact, Uie extent of these little plantations, is 
.only from three to ten acres. They lie around Ihe dwell- 
ing, and are separated into lots by small canals and rowsi of 
trees. These trees are sometimes mulberries, almost al- 
ways poplars, whose leaves serve to feed their animals. 
Each of them sustains a vinej^ whose branches the cultiyatoar 
entwines in a thousand directions. 

These lots, laid out in long squares, are extensive enough 
to be cultivated by a plough without wheels, drawn by 
two oxen. There is one pair of these creatures among ten 
or a dozen of these tenants ; and they are employed, in 
succession, for working all the farms in the connection. 
These oxen come from the states of Rome or Maremmes : 
they are of the Hungarian breed; and are exceedmgly weU 
kept, being covered with white cloths, decorated with 
a great deal of embroidery and with scarlet tassels. 

''Most of these land-labourers keep a horse of a fine aild 
elegant form. He is harnessed to a small two-wheeled 
cart, neatly constructed, and painted red. It serves for 
all the purposes of transportation on the farm, and more 
especially to convey the good man's daughters to the miass 
and the ball Accordingly, on holidays, the roads are filled 
with hundreds of these little carts, moving in all direc- 
tions^ and carrying the young girls, adorned with flowers 
and ribbands. 

' " Thei farms of the Valley of the Amo have not forage 
enough to support cows: the cidtivators, therefore, feed 
heifers only. These they buy at the age of three months, 
idnd ieep them until eighteen, when they are sold to Ae 
botcher, and young ones bought in their places. It is 
£mn 4;he pastures of Maremmes that the drovers bring the 
heifers to llie fairs in the Valley of Amo. 

b9 
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^' You will comprehend the motive for this practice, when 
T shall have explained to you the feeding system adopted 
hi these valleys. There is no natural meadow. The 
leaves of the trees, the trash of the legumes, and a little 
clover, are the only feed for the animals. In this country, 
every thing is reserved for nian, whose numbers have aug- 
mented beyond measure, under the most ancient civiliza- 
tion," &c. &c. 

The plant, it will be remembered, of which the finest 
Leghorn bonnets are made, is a wheat, — ^varieties of the 
summer and winter wheat of the Amo. 

II. — On an ^Alternating Steam-Engine^ invented by Minus 
Wakd, of South Carolina^ United States 

WITH A PLATE. 
Sir, Columbia^ June 

It has long been a desideratum in Mechanics, to produce, 
by means of steaiPi a direct rotary motion. It has as long 
]been the received doctrine, that to produce a rotary from a 
rectilinear motion, is attended with much loss of power, 
owing to what has been called the reciprocation of the 
moving mass : and " it was," therefore, to borrow the lan- 
guage of Mr. Sullivan +, "probably perceived to be a great 
object to ge,t rid of the reciprocating movement of large 
masses, on the well-known mechanical principle, that it con- 
lumes power to check momentum, as well as to give it, — to 
drag an inert mass into motion rapidly, in opposite direc- 
tions," — or, as it has been more fully expressed by another 
writer, to drag the inert mass from a state of rest to a 
state of motion, and from this state of motion to a state of 
rest." 

To obviate this disadvantage, Mr. Watt, in England^ 
and Mr. Curtis after him, in this country, endeavoured to 
give to the axis of the cylinder a direct rotary movement : 

• From Vol. IV. No. I. of SUlimaiCt Ameriean Jwrml *f Sfienft 
and the ArU, 

^ Jmericnn Journal^ Vol. I. p. 161. 
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but, owing in a great measure to the impossibility of con- 
fining the steam by packing upon corners, their attempts 
proved abortive in practice : and Mr. Morey, at last, in- 
vented a revolving engine, which, it was supposed, had com- 
pletely triumphed over the difficulty of reciprocation. 

It may seem hardy to question a dogma which has 
remained so long unquestioned ; but I hold it equally pusil- 
lanimous never to think ourselves at liberty to examine 
received doctrines ; and I hope you and your readers will, 
therefore, excuse my presumption, in endeavouring to shew, 
contrary to the received theory, that there is no loss of 
power in the, reciprocating, movement of the common 
steam-engine ; and that the well-known principles of me- 
chanics have been applied to the subject, under a miscon- 
ception of the facts. 

It is necessary, in the first place, to reduce to some 
more definite meaning, the phrases, dragging the inert 
mass in opposite directions,'' and " dragging it from a 
state of motion to a state of rest." How and where does 
this " dragging" take place ? The language here used can 
only mean, that the power of the steam, being exerted upon 
the reciprocating mass, in a direction opposite to that in 
which it is moving, overcomes its momentum, and causes it 
to stop. At what point, then, in the revolution of the 
crank, is the power of the steam thus exerted, and thun 
cessation of movement effected ? Supposing the crank tb 
start from the upper dead-point, no such operation can 
take place at any point in the first half of the revolution f 
fi)r nobody ever disputed, that, during this half, the power 
of the steam continues to be exerted, and the reciprocating 
mass to move, in the same directions which they respectively 
took at the commencement That such a cessation "of 
movements cannot be effected in the other half of the 
revolution— that is, after ihe crank has passed the lower^ 
dead-pointrr-is equally clear, : from the same consideration^' 
And if, therefore, it takes place at any point in the wholft 
revolutioni it must be at the dead-point. 
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'. ThhB ekplained^ theh^ the theory above mentioned id 
Ais : that at the dead-point, the power of the steam being 
exerted upon the reciprocating mass, in a direction opp^ 
site to thiit in which it had beeii previously exerted/ 
checks its momenttim**, and causes it to stop. This pro-^ 
position evidentily assumes two facts : 1 st, That^ at the dead* 
point, the power of die steam is in full operation; and,- 
Sdly^ That, at the dead-point, the reciprocating mass pos-^ 
s^ses mbmentum^ and indeed aQ the momentum which the 
power of tfhe steam could give it, in the semi-revolution; 
Bothidf diese assuxnptiolis I undiertake to deny* 

In their speculations on this subject, philosophers 
seem to have overlooked ihe mode in whidi a steam-engine 
must necessarily be made, if intended for any useftd paf« 
pose. It is of the very essence of its construction, that not 
a particle of steam can enter the cylinder, when the crank 
is at the dead-point, either on one side of the piston or the 
other. And if there be no additional expenditure of steam, 
how can there be a further exertion of power? But, 
without resorting to tlus topic, is it not undeniable, as ii 
general principle, founded on the very nature of things; 
tihat no power can be reversed in its direction, as it is herd; 
without first ceasing to act? And, as the power of the 
Steaih is confessed to act both before and after the cradc 
arrives at the dead-point, where else can it cease to act but 
at: the dead-pointy or, which is the same thing, the point of 
ite' reversion? — ^At the dead-point, therefore, the engine 
mttst be perfectly impotent 

*^ The disproof of the second assumption seems to fol- 
low, as a corollary, fi-om that of the first. It is acknow- 
ledged by all, that the reciprocating mass does stop at the 
ftsadtpoint ; and what is this but another mode bf saymg; 
tbkt it has ceased to have momentum ? 

.1^- theh, the momentmb of the reciprocating mass ;be not 
<Mrerbo]ne by the power of the.stetai^ how, and by what, is 
iliovercniiie ? > The true expianatioii of these poiiits.^ilLbe 
found in the connexion <^f Ae%-wheiel with the rtoipro* 
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catang^ mass, by means of the crank. Supposing no other 
inert body to be. connected with the engine, since we have 
jus^ seen that the momentum of the reciprocating mass 
cannot be orercome by the power of the steam^ of course 
there is nothing else which can overcome it, but the inertia 
of. the ily-wheeL And the modus operandi, I take to be 
this : — The reciprocating mass and fly-wheel being con- 
nected through the medium of the crank, it results, from 
the principles of the crank, that the reciprocating mass is 
regularly and alternately accelerated and retarded : this 
retardation is gradual, and finally ends in total rest ; after 
which the accumulation commences, and continues gra- 
dually undl^ it arrives at its maximum. Now, during tlie 
retardation, the whole of the momentum, which existed in 
the reciprocating mass at the time of its greatest velocity, 
is gradually transferred to the fly-wheel ; and, in like man- 
ner, during the acceleration, this same quantity of momen- 
tum is again transferred from the fly-wheel to the recipro- 
catbgmass*. It is this gradual transference of all the 
momentum of the reciprocating mass to the fly-wheel, and 
not the pow^r of the steam dragging the mass in an op- 
posite direction/' that " checks" its motion, and causes it 
to stop. 

. It seems to me, therefore, a work worse than nugatory, 
to waste ingenuity in devising modes of avoiding the reciprO' 
eating^^ movement ; and it has, I beUeve, invariably hap- 
peq^ that men of genius, while striving to shun this phan- 
tcnn, have encountered or overlooked real diflScultiei^ 
wlucb, if not fittal, have proved so serious a disadvantage 
tq^their respective inventions, as to render them entirely 
ivseless in practice. , If there be any exception to this 
remark, it must be in favour of the revolving engine^ i% 
Yen|;edby Mr. Morey. Much, however, as his ingeni(|fii(f 
machine a^ at first to pronuse, I apprehend it will 

be ^buod, upon a short trial» that he, too, has neglected to 

* ^Hijt 18 alflo the op^oln CHirer Eyum— Vid. Abortion of ^ 
Yoi^ Stdun-EiigineorVi Guides ;V published in 1815. 



6 Waed'« Alternating Steam-Bngine. 

provide against substantial difficulties, while endeavouring^ 
to get rid of such as were merely imaginary. 

The great disadvantage in transferring momentiun from^ 
a straight line to the circle, arises from the friction which 
necessarily attends the operation. When, for instance, the 
piston-rod is made to play in what are called paraZZe/ guides ; 
and a connecting rod, attached to the cross-piece of the 
slides, gives motion to the crank ; there are but two points 
in which the original direction of the power, and its direc- 
tion as applied to the crank, coincide with one another. In 
all other points, the connecting-rod forms an angle with the 
guides ; and this angle varies from the smallest which the 
construction of the engine will allow ; being greater, as the 
crank-piece is longer, and less, as you increase the length of 
the connecting-rod. In all but two points, therefore, the 
power re-acts obliquely upon the guides ; and, when the 
angle is the largest, the strain and friction are so great as 
not only to occasion a very serious loss of power, but to 
wear away the guides, and, by increasing the play of the 
sliders, to destroy, in a short time, the parallelism of the 
motion. The only mode of obviating any part of these 
disadvantages was, by having a short crank-piece, and a 
long connecting-rod. The greatest angle would then be 
small; the friction, of course, lessened ; and the engine will 
stand a considerable length of time without need of repairs. 

What, then, as it appears to me, will be found a serious, 
if not a fatal disadvantage in Mr. Morey's plan, is, that he 
id obliged to retain this parallel motion by guides. His 
i^hgine, indeed, so far as this principle is concerned, is pre- 
cisely the same with the common engihe, which has the 
parallel motion by guides ; the only difference being, that 
^e point of action in the one, is the point of re-action in the 
other ; a difference, however, which, in this respect, must 
be merely nominal, so long as action and re-action are equal. 
There is a real difference in another respect, that, in Morey's 
engine, the connecting-rod is necessarily so very short 
and the angle of action so great, that, though it. may 
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a^iswer the puifpose for a shott thne, yet the loss by fric*' 
tion, and the frequent necessity of repairs, will more thtt 
counterbalance ' its neatness of construction and cbmpabt^ 
nessof form. 

Having devoted my life to the study of liiathematicii, 
both pure and mixed, and being a nieehanic in practice as 
well as theory; I was led to examine the Various methods 
which have been devised to render the power of steani 
snbservient to the purposes of human life ; and it occurred 
to me very early, in the course of my investigations, thai 
the received supposition of a loss occasioned by the r^cf- ^ 
procating movement was founded in error. Quitting, there^ 
fore, the idle pursuit of spending my time, and the inge^ 
nuity I might possess, in contriving ways to overcome a 
difficulty which did not exist, I was left to direct my im- 
divided effi^rts to the invention of some machinery, which 
would avoid the real disadvantages of the old steam-ei^gine, 
namely, its fHction, bulkiness, complication, weight, and 
expense. To simpKfy and avoid friction were my sole ob- 
jects; arid I beKeve I h^ve at length succeeded in combin- 
ing the indispensable parts of the steam-engine, in such 
a way as to get rid of all the above-mentioned disad- 
vantages. 

In this engine, the piston-rod is also the connecting-rodl 
When applied to water-wheels, in propelling boats, the 
cylinder is placed within the water-wheel*. Two centre- 
pieces, firmly fixed to the boat, one on each side of the 
recess in which the wheel is placed, serve as axes to the 
wheel, the boxes t)f which turn on necks prepared to re- 
ceive them : tihe centre-pieces, after traversing the boxes^ 
are turned at right angles, and extend, within the wheel 
and towards its circumference, a distance equal to half the 
sweep of the piston : at this distance from the centre of 
the water-wheel, boxes are inserted in the centre-pieces, to 

* 1 haye thought the description would be more readily understood, if 
the alphabetical references were kept separate from the text* See the 
figure and its references, PL II. fi^* 1 & 2. 
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gsf that wbich ii^ described by the qrank ; the^i^ of course, 
•tlie length of piston-rod protruded^ duripg the . nfi^i- 
•resolution of this reduced circle^ is equal to the length 
i]^otnided when the crank is used; and the quantities 
of power consumed in each will be equal That the 
;jsffects produced will also be equal, may be shewn by 
taking a quadrant of the circle described by the crank, 
dividing it into a number of equal parts, and comparing 
(die eflSbcts produced by the impulses at ihese points of 
division, with the effects produced by a like number of 
rimpulses at ihe circumference of the reduced cirde. The 
^ri^ssure of the steam upon the piston being unifbrm 
•diEOVgbout ihe stroke, it follows, that the impulses at all 
rpoints are equal to one another; and this being the case, 
Jt is equally a matter of courae that the effects produced 
-at the several 'points of division of the quadrant are as the 
^perpendiculars respectively from those points to the line of 
. i»rce. The sum of the effects, then, will be equal to the 
-sum of these perpendiculars: but these perpendiculars are 
iM' the singes of the angles at the several points of division ; 
'luid, if the reader will take the trouble of adding togethi^ 
4be natural sines for every degree in the quadrant, in- 
•iduding radius, he will find their sum to be as nearly equal 
ip ninety times the radius of the reduced circle, as the im- 
fpe^rfection of our, circulating decimals will admit. The 
•formula would be this : — 

, . Jjet the radius of circle described by the .cralokssl. 
1x2x2 

Then 3.14159^6 &c.;=6366 x 90=the sum of the natural 

. 2 

fUfkes of the quadrant for every deigree including radius. 

JjiS an objeption particularly applicable to my engine^ it 
Jias been suggested by some, who have seen the model, 
that the power is exerted at a disadvantage ; from the cirr 
o^msta^e^ that the centre of re^tion i^ iii^ithin i^a circle 
<^ motion. .Nothing is easier^ than tp s^ew^ however, that, 
iiiIiqfK>siEi|^ as we must, in all such comparisops, .the lengti^ 
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imd diameter of tiie cylinder^ and alsa tiie elastic fojree 
of the.steam^ to be equal in each^ the efiect produced 
in my engine is equal to that produced in d^e Le^eir 
Engine. 

. Let the line DB (Pkte II. Fig. 1.) represent the elastic 
force of the steam; the point D be the point e^f ihe- 
aetipn ; and the circle BKZ^ the circle of motion. The 
^9£ce DB is resolvable into DE and <EB^ parallel and 
perpendicular respectively to the rieulius AB; and tliat 
part of it^ irhich is exerted in the direction of the tang^fil^ 
will be represented by the line E B. This is the force 
exerted in the Lever Engine. 

In my engine B is the point of re-action ; and LD M^ fftte 
circle of motion. The force BD, m this case, is resolvabtift 
into BH and HD, parallel and perpendicular respectively 
to the radius AD ; and that part of it^ which is exerted M 
the direction'Of4he tangent, will be repres^ented by HD. ' 
: These two tangential forces, EB and HD, ai^ to' etfd)^ 
other inversely as' their distances from the common eeiAt^ 
df motion A. in the two triangles, A CD and A¥l^, 
&e angle at A is common ^ and the angles AFB' and 
ACD bemg right-angles, the ^etoaining angles ABF ai^ 
AD C ^e equal, and the tw6 triangles similar. There- 
fore^ BF (orHD) : DC (6r EB) i: AB : CD. Andin^ 
versely, HD : AB :: EB : AD. 

. . But, Stom the properties of the lever, forces which are 
to eadit other inversely as their distances from the fulcrtim, 
or Common dent^ of ^tion, counteract each other,( aM 
produce 4m equilibrium: the two forces, HD and EB, 
thereifore, would counteract e$^h other; or, which is tliib 
same 4hing, produce equal effects. ' ' - 

The efrbr cni'tMs subject arisen &om supp6si<ig an 
engii^fi 'to operate upon the larger circle LDM (rbln 
w^dtk its circiil^isfereilCey when, of course, the swe^' blf 
the t>istcto woidd ibe ^ual -to 4he diameter of the drcXfe 
Lt>M'; and then, comparing this engine with dne iHi illjf 
plan, fixed at B, and witii- a sweep of piston ^lial ovSy^to 
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the diameter of the sfaall circle BKZ. Taking it for 
granted that hoth engines would be of equal.power, it Was 
easy to shew/ that the one on my plan would lose as much 
more power than the other, as the diameter of the large 
circle; was greater than that of the less ; but it was over- 
look^, that the two engines would consume steam and 
foel e^a^dy iu the same proportion, — that my engine 
would consume as much less stesim and fuel as its sweep 
i)f piston was less than that of the other, — that, in a word, 
t}ie power consmned by my engine would be equal only to 
^B, while that consumed by the other would equal AD. 

The advantages of my engine over the Lever Engine 
way be enumerated as follows; — 1. The alteraate transfer 
of momentum from the reciprocating mass to the fly-wheel, 
aiid vice versa, as above described, occasions a strain upon 
diose .pacts of the engine which connect the alternating 
with the rotary parts ; and this strain increases exactly in 
proportion a^ the time, in which it takes place, decreases f 
for, as you lessen the time, you increase the velocity, and^ 
of course, the momentum. In the leyer engine^ this trans- 
fer takes place four times during every revolution ; that is> 
the beam is accelerated and retarded during the first half 
of the revolution, and again accelerated and . retarded 
during the other half. In my engine, the transfer takes 
place but twice in the whole, revolution ; that is, the cy- 
linder is accelerated during one half, and retarded during 
the other. If, then, we suppose the revolution, in each 
case, to be performed in the same time, it follows, that 
two transfers of momentum occur in the Lever Engine, in 
/^he same time that one only takes place in mine; and that 
the velocity, momentum, and strain, at each transfer, are 
twice .as great as in mine. The strain is also greater, 
from two other circumstances ; first, because the weight of 
tibe cylinder, which is the body accelerated and retarded 
in my engine, is not so heavy as the beam; and secondly, 
b^use it, is placed nearer the centre of motion than the 
parts pf the . beam. 2. As ttie st^am contained in the 
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tubes, extending from the -cocks to the ends of the cylin. 
der, is necessarily lost at each revolution, the shorter these 
tubesare the better; and the cocks being placed, in ray 
engine, on the sides of the cylinder, the aggregate length 
of these tubes is no greater than the length of the cyhnder 
itself. 3. The friction is much diminished, both because 
fewer pieces of machinery are employed, and because the 
action and re-action are sustained by gudgeons, which al- 
ways revolve the same way ; except those of the cross-piece at 
the head of the piston-rod, which have a vibratory motion. 
4. There being less use of steam, of course less fuel will 
be necessary : and this is not only a saving of expense, but 
of room also, and freight; since it is well known, that the 
bulk and weight of the wdod consumed, in the common 
steam-boats, cause a material drawback on the profits of 
thosQ establishments. 5. Many of the old pieces of ma* 
chinery being got rid o^ my engine is less bulky, a great deal 
lighter, much less expensive, and more durable than any 
other. ' 6. There is a very great saving of room in placing 
t]ie engine within the water-wheeL 7. If there be a water- 
lirheel on each side of the boat, with steam-tubes extending 
to each, die boat may be turned about with great faci- 
lity^ by merely flitting the tiirottle-valve belonging to 
tiie'Cnie wheel or the other, according as you wish to turn 
to the <me side or to the other. — I have not thought |t 
worth wUle to extend this article, by specifying the many 
fitde practical matters ivlnch will occur in the construction 
of my enghiei such as, the mode of suppljring the parts 
ofl;. of ^ing the cylinder^ so as to exclude it from 
the water of the wheel ; && 

References to the Figurep PI II. Jig. 2. 

:XU fijiton-rod. 
((..Cylinder. 

Water-wheel. 
ildL Adjacent ports of the boat 
«&/ Parts of the oentr^-I»ece. _j 
"VOL* u. c 
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g. Gudgeon of the cylinder. 
L Neck on which the water-wheel turns, 
t & ft. Beginning and end. of the induction- tube. 
l&m. Same of the eduction-tube. 
». Stationary part of the cocks. 
0. Moveable part of the same, 
p. Cross-piece attached to the piston-rod. 
q. Gudgeon of same. 
rrrr. Arms of the water-wheel. 

ss. Rods, playmg through steps in the cylinder. 
tttt. Rods. 
uuu. Steps. 



ni. — On New and Improved Lutes and Cements. By Mr. 
James Deville.— J;i a Letter to the Editor. 

Sir, • 367, Sirand, June 12, 1822. 

Those manufacturers who are concerned in the use of 
plaster of Paris have long been acquainted with cements of 
the nature of that pubhshed by you as Farley's Cement; the 
chief diflference b^ing, that plaster of Paris, mixed with 
resin and. a little bees -wax, is employed instead of whiting 
or chalk ; and it is preferred, on account of its. being freer 
from moisture than either of the other substances. 

I have found the following lute or cement of great use in 
many cases, but particularly for closing the joints of .the 
apparatus during the very extensive course of experiments 
which I have made on the production of oil-gas. It i& 
prepared as follows : 

Take equal parts, by bulk, of white-lead ground in linseed- 
oil (as sold in the colour-shops) and plaster of Paris, and 
well knead them together just before using the cement; 
and, when every thing is ready for joining, add a little water 
to it, more or less, as the cement is required to be thicker or 
thinner, and apply it immediately. In a few miniites it will 
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set; and it is astonishing how very hard it becomes in the 
course of a few days. 

Hoping that this lute or cement (which is entu-ely of my 
own inventing, and the result of necessity, in not finding 
any of those usually employed to answer my purpose) may 
prove as useful to others as I have found it to be in my own 
pursuits. I remain. Sir, yours respectfully, 

James Deville. 



IV. — On a New Blow-pipe. By Professor Jacob Green, 
of Nassau Hall, Prtnaeton^ 17. S.* 

WITH AN ENGRAVING. 

. There is scarcely an instrument in the laboratory which 
. has undergone so many varieties in construction as the 
blow-pipe : both the chemist and the artisan are in posses- 
. sion of a number : but the great inconvenience I expe- 
rienced in using the common mouth blow-pipe occasioned 
, the contrivance I shall presently describe. The power of 
»^ keeping up a constant stream of air with this instrument^ 
. and which is so essential, is with difficulty acquired, and is 
always fatiguing, if not injurious, when continued for a 
. lengdi of timet. In those experiments which require the 
.free use of both hands, this cannot be employed; and the 
, enameler's blow-pipe, which is then resorted to, is cumber- 
. some and expensive. To obviate these difficulties, and to 
, make a blow-pipe cheap and portable, which may be applied 
. with facility to purposes that require both hands^ to be left 
t at liberty, has been my design in this communication ; and 
. in completing it, there will be found but little novelty, either 
in the principle on which it acts, or in the mode of its con- 
struction. 

* From Vol. IT. No. I. of SUUmmCi Jmtricak J&umal of SeUnet and 

f. We apprehend that many of the objecU^ns to the use of the mouth 
blow-pipe are much lessened, if not entirely removed, by the blofr-l^pe 
• described in o«r ilrst Volume, p. 347.— Editor.! 

c2 
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Plate 11. Fig. 3* represents the ihstrumehty made of 
copper or iron tinned, 'and covered with a thick coat of 
paint to prevent rust or oxidation. It consists of two prin- 
cipal parts:—- A A A is a large cylindrical vessel for the pui^* 
pose ^f containing the water by which a portion of atmo* 
spheric air is confined \ but to diminish the weight which a 
large quantity of water would occasion, a smaller vessel^ 
B B, close at the top, of the same shape as the exterior 
cylinder, is soldered to the bottom of A A. — C C is another 
cylindrical vessel, designed to contain the air, and made 
with its bottom open, so as to slide easily between the inner 
and outer cylinders A A and BB; a small quantity of 
water being added, to fill up the space between tliem. 
Round the bottom of C C is a rim of lead, to sink the ves- 
sel in the water, and compress the inclosed air ; and 6n the 
top there is a stop-cock, F. — From another stop-cock, G, 
on the outside of A A, there runs a tube down uiider the 
apparatus, and then rising through the interior cylinder 
BB, and its, top at (the opening by which it passes 
being soldered so as to be air-tight). On the outer part of 
the stop-cock, G, is cut a screw; to which can be applied 
various caps, one of which is shewn at I, when apertures of 
various sizes are wanted. 

To use the instrument, the cylindrical vessel, C C, is 
taken out firom between A A aiid BB; the stop-cock> 
F, shut ; and a sufficient quantity of water poured between 
the outer and inner cylinders. CC is (heh adjusted m its 
place, the cock G being closed. The vessel, CC, descends, 
by reason of its gravity ; and the ahrios^herie air b forced, 
by the pressure, . through the opening H, down the tube 
HK, and out at the orifice G, when the stop-cock G is 
opened ; and thus a continued and uiuform j6t of fur may 
be thrown on the flame of a lamp placed before G. 

The caps, I, itre about half an inch long; have a female 
crew at o^eend^ to fit on the male screw atG; and are perfo- 
rated with differentrsized. apertures at their other ends, to 
regulate the jet of air. When, the air in.tfae cylinder Q}s 
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exhausted, or when it has descended as far as possible, 
the stop-cock F is ox>ened to admit the air, and the vessel 
is drawn upwards, by the handle L, as far as convenient, 
when the stop-cock F is again closed. 

A valve, opening downwards, may be substituted for F;* 
but, though this is more convenient for a time, it is more 
likely to get out of repdir. The instrument I Use will sup- 
ply an ordinary jet of air for five minutes, while the cylin- 
der C descends once. Mr. Pollock, an ingenious matbe*. 
matical-instrument-maker, at Boston, has used it with success 
Sot some time. 

By a little additional apparatus, it can be used as a gaso- 
meter; by means of which, the cyUnder CC may^'be filled 
with oxygen or other gas: in this case, C must be sus- 
pended by cords over pulleys, and counterpoised by a 
weight It will be unnecessary to go into a description of 
the manner of filling this with gas ; as, in this form, the in- 
strument differs very little from the common gasometer. 



\.—0n Welding Cast-Steel to Iron. By Mr. William 
Thvrnall. — In a Letter to the Editoji. 

Sir, 

Observing in your valuable publication, " The Technical 
Repository," a mode of welding dast-steel to iron, I am 
mduced to communicate the result of several experiments 
which I made some time since, to effect this purpose. 

In the operation of welding it being necessary to bring 
the bodies which are to be united into a state of partial 
fiision, and as heating the cast-steel sufiiciently fbr that 
purpose firequently destroys it altogether, it occuiredto me 
that some chemical agency might facilitate the union. I 
tried the fixed alkalies with powdered silex, and a |tSid^ of 
other things, but have found nothing answier so weH £)i suU 
phut, cither by itseli^ or in combination with fixed alkalL — 

* Or, which would he still better, one or two valves opening upwards, 
made cm the top H, of the vessel Q.— 'Editor. 
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I also tried borate of soda (borax), with sulphur ; but I 
think the result was m fevour of suljAur by itself. 

The management is extremely simple : nothing more is 
requisite than bringing the iron nearly to a welding heat, 
and giving the steel that degree of heat which it will boar 
without injuring its quality ; havmg upon the forge a small 
quantity of the flowers of sulphur. While in this state, the 
two surfaces to be welded are to be instantly drawn across 
the sulphur, which immediately produces a superficial 
fixsion, and applied with as much celerity as possible to 
each other, hammering upon the anvil in the usual manner. 
—I have tempered the steel when imited in this Way, and 
can perceive no deterioration in its quality. 

I am. Sir, your obedient humble Servant, 

Duxford,near Cambridge, Wm. ThURNALL. 

June 1, 1822. 

VI.— O/i the Aphlogistic or Flameless Lamp. By Dr. 
J. L. CoMSTOCK, of Hartford, Connecticut^ U.S.'* 

WITH AN ENGRAVING. 

In the construction of this lamp, the object is, to keep a coil 
of wire in a state of permanent ignition, without either 
flame or smoke. 

The principle on which it is constructed was, I beUeve, 
first discovered by Sir H. Davey. He found, that on heat- 
ing a coil of platina wire red hot, and instantly holding it 
near the surface of some ether placed in a wine-glass, the 
wire was kept at a red heat, as long as the experiment was 
continued. 

Whether Sir Humphrey pursued the subject any farther, 
I am not informed. It is most probable, however, that he 
did not ; as it is stated in a London Paper of the last year, 
that Professor Ure, of Glasgow, had determined the circum* 
stances which modify the performance of the lamp ; and 
that one constructed by him was in full action in that dty 
(London), and had excited much public curiosity. 

• From Vol. II. No. 3. of SiUmtaCe Ammimm J^mfm/. 
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This notice contains, some directions, concerning the siae 
■of the wire, and the manner of coiling it. I have, however, 
^en no description of this lamp which would enable one to 
<;onstruct it The following, therefore, may interest such 
readers as have seen no account of this curious dis- 
covery*. , 

The principle on which the aphlogistic lamp is con- 
structed'involves two conditions, which are absolutely requi- 
site; viz. that we make use of a combustible substance which 
evaporates at a low temperature, and a metal which is a bad 
concUictor of caloric. For the combustible, aZcoi^Z, seems 
best suited to the purpose. Sulphuric ether, in addition 
its high price aiid disagreeable smell, I have found some- 
times to fail ; the ignition ceasing without any . obvious 
cause. In regard to the metal, gold and sih)er both fail, in 
•consequence of the rapidity with which they conduct 
caloric. Silver, too, would be destroyed by the intense heat 

Iron, although so bad a conductor as to remain ignited 
for a time, soon fails, being converted into red oxide. . 

Platina seems to be the only metal adapted to this 
purpose, being comparatively' a slow conductor of caloric, 
and not easily oxidated at ' the highest temperatures. 
This is to be drawn into wire of the diameter of t^^^ or 
tV<7 of an inchf . Experience has shewn that this size suc- 
ceeds bettier than any otlier. If larger, the heat is carried 
off too rapidly, and ignition ceases in a few moments. If 
much finer, it does not retain sufBcientJbeat at the lower part 
of the coil to keep up the evaporation of the alcohol from 
the wick. The coiling of the wire, and the adjustment 
of the wick, are the most difficult parts of the construction. 

The coil A (see Plate II. fig. 4.) is made by winding 
the wire round a piece of wood, cut of the proper size .an^ 

• The Editor of this work was the first to give to the Public an account 
of this Jlameless lamp in the Annals of Fhiloso{^j, in the beginning ^ 
the year 1813 : some little improvement, however, in the manner of fitting 
it up, has induced him to publish this American account of it.-: — Editor. 

t This must surely be a mis-print^ as such wire would be more thai^ half 
an inch in thickness : possibly it should be ii^-ot ii^ of an inch. The Editor 
found that ihe one hundredth part of an inch Was the fittest size ; and k 
will appear, from the sequelithatthis ii about the sixe employed. — Eimtor. 
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ihape. The shse is determined by the bore of the glass 
tube, allowing for die diameter of the wire. The shape, in 
that part which enters the tube, is plain cylindrical, but 
slightly conical where it projects above the tube* (I believe 
this is the best shape ; though I have succeeded equally 
well when the coil was of the same shape throughout) 

In winding the coil, it is best that the turns of the wire 
should come into contact, Aflterwards, it is to be gently 
extended, so as to leave the turns as near as possible to 
each other, without touching. 

The diameter of the coil is about one-sixth part of an 
inch, where it enters the tube : its length, half an inch^ or a 
little less, containingyVom twenty to thirty twms of the wire. 
The projection above the tube is rather less than one half 
the length. — B is a glass tube, containing a cotton wick, 
which, by capillary attraction, carries the alcohol up to the 
platina coiL The length of this tube is arbitrary, bcoHg 
from one inch to three or foiur inches. The bore is about 
one-sixth of an inch, so as barely to admit the coil. The 
wiDk> consisting of eight or ten threads, is first drawn 
through the tube, and then introduced about half way into 
the coil, so as to come nearly even with the top of the tube. 
This requires very nice adjustment. If the wick le too 
high, the wire is rapidly cooled by the alcohol, and ignition 
soon ceases : if too low, the evaporation by the heat of the 
wire is insufficient I^ however, the other parts are well 
constructed, a few trials will insure success. 

The body of the lamp is a low phial, or glass ink-pot, 
capable of holding about two ounces of albohoL It is 
stopped accurately with a cork, which is covered, for orna- 
ment, withtin-foiL The aperture for admitting the tube 
and wick is made with a hot iron. D is a small tube 
through which the alcohol is poured. A dropping-tube is 
convenient for this purpose ; but a small funnel is easily 
made, by cutting ofi* an inch of the neck of a broken retort, 
into which is pushed a cork, and through this a small quill. 
Another orifice still, for letting off the air as the alcohol 
goes iuj may be made ihraagh the G(Nrk# After tbs lamp |l 
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charged, thene orifices, of course, are to be closed, to pre- 
vent evaporation. ' 

When the lamp is completed and charged, the alcohol is 
inflamed by holding the coil in the blaze of a candle. After 
Jettii^ it bum for a minute or two, the flame is blo\m out; 
when, if every thing is properly adjusted, the wire will con* 
tinue red hot until the alcohol is exhausted. 

The explanation, why the ignition of the wire is perma- 
nent, seems to be sufficiently simple. Alqohol, when in the 
state of vapour, combines with oxygen with great facility* 
.Thie temperatureof the wire is first raised, by ^he flame of 
the candle, to about SOO^Faht. This degree of beat is such 
as to ^fl^ect the combination of the alcohol with the oxygeii 
of the atmosphere. When this is once efiected, the caloric 
extricated by the combustion of the alcohol is sufficient to 
keep the ccfl at a red heat, which agam is the tempera- 
ture at which the alcohol is combustible: so that one por« 
tion of alcohol, by the absorption of oxygen, and the con- 
.sequent extrication of caloric, lays the foundation for the 
combustion of another portion ; and, as the alcohol rises in 
a constant stream, so the effect is constant. The stream of 
vapour is nnich increased by the heat of the lower part of 
the coil, where it (embraces the wick ; and the temperature 
of the vapoiur is considerably raised before it reaches that 
part of the coil where its combustion is efiected. Some- 
times^ liie last <Nr upper turn of the wire only is kept red hot. 

This lamp, though one of the most curious inventions of 
the age^' is not m^ely a curiosity. The fiuulity and cer- 
tainty indth whioh^ by means of a match, a light may be 
obtained firom it, constitutes its utility. The proper matches 
for this purpose are prepared by dipping the common brim- 
stone matches into a paste made by mixing two parts of 
white sugar with one part of cUorate (oxymuriate) of 
j[K>tash*. The red French matches are of this kind^ and 
answer the purpose completely. 

* This CQmpodtion is liable XA Mvpmeg. A far better preparation is 
pjiven in p. 349 of our First Volume ; and, eqpecSeUy, wl)fi«i lycopodium 
isfubstittttedin pliceof 0tardi«*«"^XTOtft» to * 
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Remarks by Editor of Technical Repository. ' > 

We have succeeded in forming this Aphlogistic Lamp^ 
acc(N:ding to the instructions here given, but with a platina 
wire of the -r^^th part of an inch only in thickness; and have 
kept it burning for twenty hours, vnth a supply of only one 
liquid ounce of alcohol. The improvement consists in in- 
closing the lower part of the coil of platina wire as well as 
the cotton wick within the glass tube ; instead of letting a 
part of the cotton wick- protrude, and placing the lower part 
of the wire coil upon it 

As the oxygenated matches, when they explode in kin- 
dling, are apt to oxydate the platina wire, injures its action, 
and frequently extinguishes it: it is better to kindle a little 
amadou, or German fungus, and with that inflame a common 
sulphured match ; or to provide sulphured matches, having 
minute portions of amadou stuck on their points by fusing 
the sulphur, and thus obtain light at once. 

In cases where a light might be wanted, but a constant 
one would be offensive, this lamp would be a great conve- 
nience; a light being almost instantaneously obtained by 
touching a match to the platina coil, and then to the wick of 
a candle. Physicians, or others who are liable to be called 
up in the night, would find it convenient 



VII.— 0;i Tests for (he Discovery of Arsenic, by Thomas 
Cooper, m.d.^ Professor of Chemistry, and acting Pre- 
sident in the College of South CaroUna. — To which are sub- 
joined. Explanatory Observations, by Dr. T.D.PoETEE, 
u Tutor in the same Institution.* 
remarks. 

Dr. Porter's Dissertation, from which some experiments 
were cited in Vol. III. p. 354, of this Journalf, was evi- 
dently not intended for publication ; but, as inaugural dis- 
sertations of Medical graduates are held liable to publica- 

• From Vol. IV. No. I. of SUUman't American Journal of ScUmce 
mnfiheArti. 

t See Vol I. p. 365 of Uui Wotk. 
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tion, and are in most Institutions actually published, the 
Editor, although Dr. Porter was at the time in South Ca- 
rolina, did not hesitate to quote some facts, which appeared 
to him worthy of notice. He does not regret the step, 
especially as it has been the means of drawing from Dr. 
Cooper the following valuable Letter. — Dr. Porter happeur 
mg to be here (New-Haven) at the time of its reception, 
it was thought no more than &ir to shew him the Letter, 
and to receive his reply, which is annexed. — American 
Editor. 

Columbiat South CkiroHna^ 
DEAR SIR, jtug. IS, 1821. 

I observe in the May Number of yoiur Journal, p. 354, 
a summary of experiments on the Tests for Arsenic, by Dr. 
T.D.Porter, one of the tutors of the South-Carolina 
College here. They are intended to shew, 1st, That the 
green colour produced by the union of arsenious or arsenic 
acid and copper may be produced from copper, by onion 
juice, by coffee, and more especially by chromate of potash, 
without the aid of arsenic ; of which, therefore, that green 
colour is no exclusive indication. Sdly, That in the pro- 
duction of Scheele*s green by sulphate of copper, carbonate 
of potash, and arsenic, — chromate of potash may be substi- 
tuted for the arsenic, producing a precipitate not to be dis- 
tinguished by the eye from Scheele*s green. 3dly, That 
liie yellow precipitate produced in a solution of arse- 
nite of potash, or arsenious acid, by Mr. Hume and Dr. 
Marcet, may be produced by substituting chromate of pot- 
ash for the arsenical solution: so that this test also is fid- 
lacious. The subject is of importance ; and it is well that 
any mistakes or oversights, to which all of us are liable, 
should be corrected. I have carefully repeated all Dr. 
Porter's experiments, since I saw your summary of them : 
and I should have been glad to have repeated them with 
Dr. Porter himself, applying not only the other tests of 
arsenic, but also my own test of chromate of potash, which 
I do not find that Dr. Porter has noticed, among the 
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methods of discovering the poison in question, I should 
liave been much gratified to have been made acquainted 
with the ambiguities which occurred to Dr. Porter, and wiUi 
his dissertation on the subject ; for, in such case, both his 
experiments and my own might have been made more 
imtisfactory. 

To the first class of Dr. Porter's cases, I objecl^ {a) That 
although a greenish colour may be produced by onion 
juice, and by coffee, with a solution of sulphate of copper, 
it is so dingy, and so different from Scheele's green and 
from chromate of copper, that the most inexperienced eye 
need be under no mistake, {h) That Dr. JBostock's pro- 
posal of Scheele's green as a test of arsenic, has never 
been relied on as decisive by any other chemist of autho* 
rity. (c) That it is utterly impossible for any chemist to be 
led away by the ambiguity of coloiur produced by Dn 
Porter's re-agents ; as a single drop of ammonia will in- 
stantaneously detect the copper, in all these experiments. 
— A source of error so very easily discovered, is, in fiwt, 
no source of error at all. 

To the second assertion, I object that the statement in 
your summary is not quite accurate as a matter of jGeu^t.-* 
Take sulphate of copper; precipitate by carbonate pot«- 
-ash ; add chromate of potash in the way you cite the expe* 
jriment;-^k green colour will be produced, exactly like 
•Seheele's green : so it will if you add infusion of turmeric, 
or gamboge, or saffiron, or any other liquor equally yellow, 
with the chromate of potash ; but this superinduced yellow 
■^lour can be washed away completely, and the cjurbonate 
of copper will resume its original blue tint ; no chromate <^ 
copper is formed, no chemical union has taken place; the 
colour is a mere optical deception, that can impose upcmno 
:chemist. Butf if to a strong solution of sulphate of cop- 
per you add an equal quantity of chromate of potash, of 
the strehgth usually employed by the manufacturers of 
chromic yellow,,you will produce a green chromate of cop- 
per, that will retain its colour unchanged by repeated 



CSoopjpi on Tests for the Discovery of Arsenic. 29 

4i|Iutioiu Chromate of potash* therefprCi cad|Ot be substi" 
tuted for arsenic* if the experiment be made as Dr« Porter 
hag directed. I acknowledge* however* that I should have 
remained ignorant of the green colour produced by the 
admixture of sulphate of copper and diromate of potash^ 
if Dr. Porter's experiments had not led me to it 

To the third statement of Dr« Porter* I object* that it is 
not conformable to my experience. Take a solution of 
arsenious acid or of arsenite of potash* dip a slender glass 
rod in a solution of nitrate of silver and another in ammo* 
nia, bring them near together* and immerse them in the 
arsenical solution* as Dr. Marcet directs; in this case ^ 
dense yellow precipitate will appear. In lieu of nitrate of 
silver* take chromate of potash, as Dr. Porter directs : the 
result will not be the same ; a yellow tint will be given to 
the liquor* owing to the yellow colour of the chromate of 
potash* but no precipitate will take place. If the arsenical 
solution be strong* and the chromate of potash be added in 
equal quantity* or somewhat more* the yellow tint will* in 
half an hour* become green* owing to the arsenious acid 
robbing the chromic acid of a part of its oxygen ; , the 
arsenious being converted intq the arsenic* and the chro- 
mic apid into the chromic oxide. But I aver* that it is ut- 
terly impossible to confound the dense yellow precipitate 
produced in Dr. Marcet's experiment* with any of the 
appearances produced by Dr. Porter's substitute of chro- 
nunt^ of potash. Again* Take chromate]of potash^ diluted or 
not diluted* as you please : opfirate on this chromate of 
potash^ as Dr. Marcet directs you to 0][>erate on the arser 
nical solution ; that is* dip a glass rod in a solutipn of 
.nitrate of silver* and another in ampaonia; bring them 
together* and immerse themin the solution of chromate 
of potash* as you would in an arsenical solution ; — the pre- 
cipitate will assume the Irown tinge of chromate of silver* 
* perfectly different from the yellow arsenite of silver. Dr. 
Porter may jiave a method of performing the experimentj 
.not suggested in your summary ; but if it be intended to 
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form an objection to Dr. Marcet's test, Dr. Mareet's pro- 
cess should be followed. ^ \ 

I used, in these experiments, a chromate of potash made 
in the imperfect and impure way in which Dr. Porter used 
it; and also another solution made in the usual way : diat 
is, I took two ounces avoirdupois of triturated chronlated 
iron, and added to it one ounce avoirdupois of triturated 
nitre : to other two ounces avoirdupois of chromated iron, I 
added one ounce of dried salt of tartar. I exposed them, in 
separate crucibles, to a full red heat, for one hour (side by 
side) in a common forge : I washed the contents of each 
crucible in the same quantity of boiling water, and fil- 
tered. On testing them with superacetate of lead, the yel- 
low produced by the nitrated chromate of iron was of a 
richer colour than the other ; which last contained not only 
uncombined alkali, but also a portion of oxide of iron, 
which covered the precipitate of lead : but, in making 
the experiments detailed in this Paper, I found no percep- 
tible difference of result between the two solutions. In 
this variance between Dr. Porter s experiments and mine, 
it is desirable that other persons should repeat them ; and 
with this view I transmit to you these remarks. The sub- 
ject ought to be investigated in every point of view, until 
our chemists are enabled to say before a court and a jury. 
We do possess sure and accurate means of detecting the 
poison of arsenic." 

Of the methods hitherto proposed for this purpose, the 
following appears to me to be the best — deduced from the 
result of my own experiments, and of the chemists who 
have preceded me. 

Suppose a man suspected of being poisoned by arsenic : 
let the ejections from his stomach (and the contents of his 
stomach, if dead) be examined carefully with a magni- 
fying glass, to discover the particles of white arsenic. in 
substance, which should be set aside for experiment If 
you find no such appearance, let the matter ejeded, and 
eontaihed, be fully dried in a heat of not less than lOQ^ Fahr. 
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some of the dried matter: triturate it with ^^thof its 
Weight of dry lamp-bliack, ivory black, or charcoal; into a 
glass tiibe, six or nine inches long, half an inch wide, and 
closed at one end, put as much of this mixture as will fill 
the tube from half an inch to an inch deep ; stop the open 
end lightly with a cork ; expose the matter in the flame of 
an oil or spirit lamp; and if there be any arsenic, it will 
shortly sublime, in black shining mietallic particles, toward 
thfe' upper end of the tube. These, when collected, will 
exhibit the white stain when treated with copper ; and the 
garlic odour, when thrown upon hot coals, which is pecu- 
liar to arsenic. If this appearance takes place in the tube, 
you need proceed no further, unless to make security 
doubly sure. 

Take another sufficiently large portion of the dried mat- 
ter : boil it in rain or flistilled water for one-fourth of an 
liour, in aFIorence flask, or other convenient vessel. Filter; 
concentrate the filtered solution; and keep it for experi- 
ment Take of this filtered solution three portions, iii 
three separate wine-glasses, or clear watch-glasses : drop 
into one portion a few drops of carbonate of potash, to 
satuirate the arsenious acid ; then add a drop or two of 
sulphate of copper : if a green precipitate appears, it 
affords strong primafacie evidence of the presence of 
arsenic 

Take another portion of the filtered solution : drop into 
it a few drops of chr'omate of potash : wait half an hoiir : if 
a bright grass-green colour is ptbduced, it forms another 
evidence' that arsenic is present ~ To this green solution 
add a drop of ammonia : if no blue colour be produced, 
you may rest assured that the green cblbiir is produced, not 
by copper, but by arsenic I trust with confidence to this 
test, whichr detects the twentieth part of a grain of arsenic, 
"whethier in powder or solution. 

Take the* third ^oi*tioh : try it with nitrated silver fuid 
ammonia, in the manner directed' by Dr. Marcei. If a dense 
"ydtoW- precipitate a))pedrs, ther^ Is surely arsenic. The 
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filtered solution may be tried in the first instance foreop* 
per, by a' drop of ammonia, which will diseiitangle you a!^ 
once from Dr. Porter's ambiguities ; for a glass rod dipped 
in ammonia^ like the touch of Ithuriel's spear, will make 
the copper start up at once in its true colour. Nor, in* 
deedj is it likely that the crime of poisoning will ever b^ 
attempted with copper, whose decidedly nauseous taste 
and emetic property render it a very inapt mstrument of 
crime. When it is taken accidentally, ammonia will 
always discover it, if in a quantity to do harm. As to the 
preparations of chrome, they are so very unlikely to occa- 
sion mischief, either by accident or design, that they may 
be considered as quite out of the question ; and Dr. Por^^ 
ter's cautions are superfluous, in tiiis point of view. 

The use of chromate of potash, as a test of arsenic^ I 
first ascertained and published ui die summer of 181^ 
amon^ the additions I made to Accum's Chemical Amu^e* 
ments. In September of the same year^ I read a Memoir 
on the subj^ect before the American Philosophical Society, 
and exhibited the experiment to the members then present 
I was penmtted to publish the substance of tiiat Memoir^ 
before it appeared in their Transactions. I did so in my 
Treatise on Medical Jurisprudence, published in 1819. I 
4tpplied it, among other tests, with the most perfect suc- 
cess, last winter, to the contents of the stomach of a man 
suspected of being poisoned by arsenic,, before my class 
here, and Dr. Davis and his students. 

The summary of Dr. Porter's experiments, contained iQ 
your last Niunber, gave me iSke first intimation that that 
gentleman had been pursuing similar researches. I shaU 
however rejoice if, among us, some useful truths are eli* 
dted on a subject of great interest As you have not pro- 
bably seen the publications to which I allude, I shall sta^ 
a summary of the experiments, that will enable your readr 
ters to detect arsenic by means of chrome. 

Take five watch-glasseS|^ or the bottoms of as many wine?* 
passes or tumblers. Put onone^ two or three drops of a 
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solution of white arsenic; on the second, as much jeirseliiatepf 
potash ; on the third, one-fpurth of a grain of white arsenic in 
substance \ on the fourth, two t(f three' drop^ of a solution 6f 
sublimate^ either aqueous or alcoholic ; on the fiffli, two or 
three drops of a solution of copper; add to ekch three dr 
four drops of chrqmate of po tash, of the manufacturer's usual 
strength. In half an hour, a bright, clear, grass-green 
colour will appear in Nos. 1, % 3, unchangeable by ammo- 
nia. No. 4 will instantly exhibit an orange precipitate { 
' No. 5 a green, which a drop of ammonia will instantly 
convert to a blue. The acid of chrome is converted into 
the green oxide, by the arsenious acid, which is now the 
^senicacicl. 

I am. Dear Sir, your friend and servant, 

' Thomas Coopjcb. 



DR. porter's reply to OR. C001^R*B RdKMARXS. 

It may be prendsed that my experiments and remadka 
' were not made with any view to publication, ot they 
would have b^en more extended; but having come under 

* the observation of Professor Silliman, he thought proper 
to make that reference to them which has given rise to Dr. 

' Cooper's Letter. 

Although 1 had the pleasure and advantage of attending 
parts of two of the courses of Dir. Cooper's very able Lec- 
tures, I have never seen him apply the test of arsenic, &c. 
For although I attended whenever my own duties gave me 
opportunity, it has so happened^ that the Doctor never 
spoke of arsenic, or of tests for mineral poisons, while I was 
present A sufficient reason for the fact, that Dr. Cooper s 

* own test-' for arsenic was not noticed in my experimehis, 
is 'Assigned, when it is said it had not then come to my 
knowledge. My object, when I wrote, was, to call the 

' attention of those gentlemen who were addr^ssedi to the 
' inadequacy of the directions laid down in comm^ 
^' VOL. Hi D : ; 
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books in the hands of men no more acquainted wiih th'd 
subject than most of our physicians^ to authorize an opi- 
nion on which life or death should hang, without the 
actual exhibition of the poison in the metallic state. I 
believe, that in many cases of sudden and apparently vio- 
lent death, poisoning by arsenic would be unmediately sus- 
pected ; ssid if by the application of any tests, by the rules 
laid down in the books, results, such as lyere obtained by 
. myself with tl^ chromate of potash, should be observed, 
without further investigation it would be unhesitatingly 
said, This person was destroyed by arsenic" It seeme^^ 
also, if the chromate of potash produced effects, in these 
trials, in appearance so much like arsenic, the other thingt^, 
either simply or combined, Tni^A/ do the same; so that 
caution in deciding was by all means to be recommended. 
As to Dr. Cooper's objections to what he has denominated 
the first class of my ^xperimentis, he has gone on an erro- 
r neous supposition; for I not only agreed in his sentiment 
: that no chemist could be led away by the ambiguity of 
colour, &c" but my very words were, there seems napossi-- 
\ hility of mistaking the one for the other. To the second 
.assertion (Dn Cooper proceeds) I object, that the state- 
ment in your summary is not quite accurate, as a matter of 
fact** To this I reply, that all my statements were be- 
lieved to be perfectly accurate — there could be no object 
to induce an erroneous statement : and although I have not 
compared them with the summary,*' I presume they will 
not be found to differ. This, Professor Silliman, under 
whose inspection the results of my experiments were all 
noted, and their accuracy assented to, will easily decide. 

Dr. Cooper next observes :— " To the third statement of 
Dr. Porter, I object that it is not conformable to my expe- 
rience." On this it need only be said, the statement is 
nevertheless correct, unless Professor Silliman and myself 
were greatly deceived; and that the experiments were scru- 
.pulously performed in the manner directed by Dr. Marce^ 
unless there exists some ambiguity in the iivsjtruiptions 
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(which arei not now befpre me) that led me astray. . It will 
readily be seen that my paper had no reference to poisQUr 
ing by the preparations of chrome^ of whose action on the 
system I am jgnorant. My real design has already been 
stated. 

, As to &e case of the man 8^spected of being poisoned 
by arsenic,, last winter, I was not present when the experi- 
ment was made ; nor did the affair come to my knowledg;e 
tin some time after, when I was informed (how correctly I 
know not) ,that a man had poisoned himself, and that arse- 
nic was found in him after death. Then, from the length 
of time which had elapsed sii^qe i^y experiments, and my 
eagagement in other employments, they I^id entirely passed 
J^m my remembrance ; as it was not my expectation they 
wo^ld bie made known to any persons beyond the circle 
to which Ihey were first addressed; and, of course, it is 
not t(r be wondered at that they were not mentioned to 
Div Cooper. 

Timothy Dwight Porter^ 



VIIL— On Browning Gun-Barrels. 

HaviK0 described, in our Article on " Iron and Steel,** in 
.our last Number, various improved modes of making 
twisted gun-barrels, it becomes incumbent upon us to de- 
.acribe the manner of bringing forth the beautiful veiningSi 
so produced on their sur&ces, to the utmost advantage ; 
which is effected by the process of browning them. 
' The object to be accomplished, is, to fix upon the sur- 
iace to be browned the <;ompound oxides of iron and cop- 
per. A great variety of different receipts for effecting this 
are employed by the gun-makers, each believing his own 
to be die best We shall indicate the essentials necessary 
to the success of the operation ; leaving it to the judgment 
and etperience of the individuals employmg them, to pro- 
duce the desired effect 

•o In the first place, the.bairrelt after being fii^shed, and 

d8 
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WeD smaotfied, by iiSihg, kc^ Is to be entirely fraed froitj 
aQ greasiness : this is dB^ted by Viping it oVet Iviih a imx* 
tttte of powdered qtdck-lime and water^ letting it dty, 
t>rushif]g it bfS^ and again treating it in the sanie nidnner, 
until it becomes quite clean* Wooden plugs are then to be 
fitted into each end of the barrel, to serve as handles to 
hold it by, a^ well as to prevent any of the browning 
liquids ftoxti getting fiito and rusting the inside of the 
toireL 

Ifa die next place, a solution of sulphate of copper 
(blue vitnbl) & to be inade in #ater ; and some of it, by the 
Idd of a little ibw dipped intb % is to be wiped uiiifdrmly 
i6ver the sur&ce of itiie barrel: it ihust then be isuffered t6 
litisisSn until the effect of the sulphate becomes visible, in 
Various yellow and. greenisb stains being produced all over 
liieba^l; which will indicate the forms of the twists made by 
the iaanner of Working the mixture of hard and soft iron, of 
which it 19 composed. The roughness produced upion lis 
surface by thie action of the sulphate must from time to 
time be rubbed off with a hard brush, « and-a litde water be 
wiped over it; when it must again be suflfered to remain, 
to bring put the veiidng more distinctiy: and this 
'j^rocei^s must be repeated, tmdl it is thought to be^^eady 
'9or browning. Should'the oxiding actbn, however, have 
be'eh too violent, or t6b long continued, without brushing, 
^isika the' rust foiliEied b6 too hard to be removed 'by brtrsh-. 
%g It, llrwijl be nte^esisalry to have recourse to an irbrf-wirfe 
scratch*b!ru^, With which it must Tie cleaned oW. It tnHy 
be- nSecesibary tb reiiew the coat of sulphate of dcfpper, 
-fficfiid tHfe sblution hkVe been made too Weak. 

OF TI^E BROWNING COMPOSITION. 

It is in this that ik> much differeniGfe prevails tenongst 
^gua-makers : and; indeed, ude^s thecheandoal prepasationfi, 
ef which it is formed. Were €0 be^Ways mtet with, in 
the shops, of the same degree of strengfdi, it wtold^be but 
'id- little \m to -^ve ^xa<*t-pn>poftioas. Moveing. 
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however, will serve to afibrd an idea of the nature of the 
tnixtQre; viz. 

' SuljAate of copper, two av(Hrdupoi9 ounces ; 

Chlorate of mercury (corrosive sublimate)^ sfatty trpy 
grains; 

Dulcified spirit of nitre (impure nitric ether), one and a 
half liquid ounces ; 

Tinctiure of steel, one liquid ounce. 

The sulphate of copper is to be dissolved hi four 
wine quarts of water ; and the chlorate of mercury to be 
rubbed up in the dulcified spirit of nitre and tincture of 
steel, and be then added to it 

Some gun-makers omit the chlorate of mercury entirely ; 
which, indeed, is a late addition to the composition, although 
its action upon the iron of the barrel is very considerable. 

This, or a composition of a similar nature, is to be wiped 
uniformly over the surface of the barrel, by means of tow, 
and befr^uently renewed ; employing the brush or scratch* 
brush occasionally, as required, until the browning effect 
is produced, and the barrel is become bfe^iutifully veined 
in light and dark-brown or bl^ck strokes or spots, and yet 
the barrel remain smooth or firee from rust 

The action of the browning composition must next ht 
stopped, by pouring boiling water, in considerable quantity^ 
over the surface of the barrel : it ^lay then be secured^ 
hy wiping it over, whilst hot, with bees*-wa^, £Mid rubbing 
it well into the browned surface; or, which is better^ 
applying shell-lac spirit-varnish to it, in a similar manner. 

It is to b^ observed, that very much of the success in 
browning gun^barrels depends upon the moisture or dry* 
ness and also the temperatuire of the weather when the 
process is performed. Moist weather, n^lth^r too hot nor 
too cold, is best for the operation. As it - is necessary, 
howevexi to perforn^ it in all s^easons, v^ry ^eat judgment 
and skill, the results of lon|^ exj^rienbe, lure required, to 
pupceed^roperly. 
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IX. — Observatkm on the Advantages of Carburetied Hydrogen 
in Aerostation^ By Mr. Ghables QnEKS.-^In a Letter 
to th^'EvnoiL. 

SlK, GosweU-Street, Jan$ Iff, 1822. 

Hating formed the idea that carburetted hydrogen waa 
of sufficient levity foir the purpose of aerostation ; and seeing 
t^e advantages it would have over the hydrogen obtained 
firom the decon^position of water; I convinced myself of the 
&ct» by the inflation of a spherical balloon^ 36 inches in 
diameter (the contents of which was H cubic feet), with 
carburetted hydrogen ; the ascending power of which was 
ten ounces*. This experiment was made by me at the Gas 
Establisbi^ept^ Peter-street, Westminster, in the presence 
of the Giovemor and Committee of the Original Chartered 
Gas Company ; to whose kindness and patronage I. am 
greatly indebted* 

. I . intended to have subjoined to the following Observa-* 
tions on the advantages to be derived from the employment 
of this gas, a. 9hort narrative of several interesting experi- 
ments made by myself ; but being at present exceedingly 
busy in finishing a balloon, and fearing I should be too late 
for insertion in. ypur valuable work this month, I have aban- 
doned that idjsa for the present. 

The balloon which I am now constructing will far exceed 
that with which I ascended from the Gre^ Park, on the 
iay of his Majesty's Coronation, both in beauty and dimen- 
sions. It is 106 feet in circumference; its superficial sur- 
&ce is 3S18 feet ; and its cubic capacity, 175^ feet. It is 
composedof vanished silk, of the three primitive colours, 
red, blue^ and . yellow, in alternate stripes, which have a 
most pleasing effect, from the formation of the compound 
coloiu*s, and their great variety of shades* 
^ , I rejmaiin. Sir, yours, &c. Charges Gbeek. 
Observations. 

1. By the improved purification of the carburetted 
hydrogen gas before it enters the gasometei*, it k de- 
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prived of all acid or acid vapour ; and^ cbiuiequendy, the : 
use of it i» not injurious to the silk. 

2. It is so much condensed by the cold in passing 
through the pipes under ground, that it enters the balloon' 
at a lower temperature than the atmosphere which sqp-'' 
rounds it ; and therefore its bulk and levity are continually 
increasing* On the contrary, hydrogen gas produced by' 
the decomposition of water, owing to the limited dimensions i 
of the condensing vessels and. other apparatus, enters .the 
balloon at a mu^h higher temperature than the atmosphere;' 
and, in consequence, its bulk and levity [aire progressively 
decreasing. 

3. A very considerable quantity of • vapomv and fre-* 
quently apportion of acid also, whicli:is condensed, and 
deposited in the balloon, adds materially to its weigbfy 
dissolves the varnish, destroys the coloiu^s, and injures the 
silk. 

4., It is not so penetrating as pure hydrogen^ 
5- The expense and incumbrance of an extensive appa* 
ratus aire obviated ; as is likewise the possibility of dangei^ 
mri/iing from the bursting of the vessels^ &c. which has fre^ 
qviently occurred in the oildinary manner of filling balloons^ 
as also the liability of nuschief happening to the garments 
of tfiose near the apparatus, from the action of the acid 
usually employed. All injury to the fertility of the soil, 
arising from the ispilling of the acid or the sulphate of iron 
formed in the vessels, is likewise entiriely obviated. 

6. The darburetted hydrogen enters the balloon un- 
mixed with atmospheric air. On the contrary, in the usual 
manner of filling balloons with pure hydrogen, as the capa- 
city of the vessels employed for the production of that gas, 
to inflate a balloon of 33 feet in diameter, should be at leiurt 
500 cubic feet, to allow for the efFervescenee ; and as the 
materials for generating the gas will not occupy tnore than 
200^ feet, previous to 'the decomposition taMng place; it 
foDowSy that 300 cubic feel^ or about 251bs. of atmospheric 
air must likewise enter. therballoon, uideto a' great waato is 
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naSe ; as die hydrogen ascends, and the atmospheric ai?fft: 
not thrown over till the decomposition becomes rapid. 

7. The inflation of a balloon with carburetted hydrogen 
dm be effected in any given time, according to the pressure 
applied* 

8. Another advantage is, that the operation of filling a 
balloon is not attended^ with any disagreeable smell, owteg 
to the perfect closure and stabffity of the gas-pipes. 

9. On account of the comparatively small expense 
attending the inflation of a balloon with carburetted hydro- 
gen, various atrial and philosophical experiments may now 
be made i which, owing to the great expanse hitherto in- 
cunted in filling balloons in the ordinary manner, have yet 
been very limited : it being proved, that six asceilts with 
carburetted hydrogen can be made for the isante sum as 
would be required for one only with pure hydrogen. 

10. Carburetted hydrogen, towards the end of each 
charge of the retorts in making it, approximates in levity 
to pure hydrogen ; no doubt fi*om its holding less carbon 
in solution, as it then bums with a yellowish lambent flame< 
This gas, in large establishments, might be reserved in A 
0eparate gasometer; and would be exceedingly valuable to 
the aeronaut, although it is of but Uttle value for the puiv 
pose of illumination. 



X. — On a peadiat Manufacture of tJie Pyroligneous Acid, 
and its Uses. iBy the late Mr. Christopher Wilson. 

■Mr» Wilson* was concerned, several years siiice^ in a ma^ 
nufactdry situated in the eastern piprt of the metropolis ^ 
where oaken chips firom the Dock-yards were inqlosed ill 
a fire-stone oven, with apertures in the door to kdniit 
very small access of air, only jtust sufficirat to promote a 
slow combustion of the wood ; aU contact mth iron being 
'mrefuUy avoided. The productts <)f fliis ^loW combuiticnl, 
vor toath^ distillatioh, ivero "eoinddliicd, and cohv^d into 
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<tesks, chalk addled to then! : this caused the tar Ib4e« 
|>arate from the p;f rolignebus actd^ and, rising to thev.top, to 
float o€f by a channel provided on purpose* This tar, oil 
being boiled, formed an exceflent pitch, fully e^al to the 
best Swedish ; and, like it, was perfectly well adapted to 
the uses of the Navy. The acetate of lime, in coiftbination 
with thiB tannin and galfic aid, were employed in the pre- 
paration of a very 8(uperior kind of leather for gloves, 
iwhich were much m request at that time. 

It is much to be regretted, that the death of Mr. Wilson 
has prevented our obtaining any further particulars of this 
interesting process : but possibly some of the other parties 
concerned in the manufacture may feel disposed to commu- 
ilicate further particulars respecting it ; which, in our pre- 
sent state of information on the pyroligneous acid, would 
indeed be very desirable. 

Xi.— On thd Manufacture and Uses of the Sulphurous Acid, 
in France.* 

This acid, the knowledge of which may be traced to the 
taost remote period, and first described by Stahl, was exa- 
mined by Priestley, and analysed, a few years since, by 
6ay Lussac and Berzehus, It is rarely met with in nature, 
'and that momentarily, by the combustion of sulphur or of 
sulphureous pyrites in the environs of volcanoes. 

On making it. — If to be used in the state of gas, it may 
be obtained directly in that form, by the combustion of sul- 
phva supported by atmospheric air. By means of an ex- 
hausting and forcing pump, or of a double gasometer susr 
upended at ieach end of amoving beam, a current may be pro- 
duced which will direct the quantity of air upon the sulphur 
necM^Ssaryfor its complete ignition ; we afterwards cause the 
pro&uets of this combustion to. pass through water, solur 
^6ns,&c.aind it will thus be condensed. This process is 
'^^much more ieconondcal 'than that which is now hi use fpr 

* From the Dteiirninoire Technohgique* 
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oUwiing it in a similar state. It is trae, howevcfr, that as. 
tfiese combinations have not jret been employed in very 
large quantities, the savii^ which might be made firom. any 
peculiar method of preparation will not be of great impor- 
tance. 

Sulphuric acid is obtained in the large way by the inter- 
mediation of the sulphurous acid : one kilogram of sulphur, 
on its combustion, furnishes. 693 litres of sulphurous acid 
gas ; or, in weight, one kilogram 930 grammes; which 
may be condensed in nineteen kilograms of water. 

Sulphurous acid, which is intended to be combined with 
water or any other agent, is generally made by decomposing 
the sulphuric acid by means of heat ; using powdered charr 
co^ or saw-dust Saw-dust or wood chips* are preferable, 
because their elements,carbon and hydrogen, are successiively 
presented to the action of the sulphuric acid in, a state of 
more complete division, and offer to it^ far greater sur£Eu;e 
of carbon than charcoal; which last, from the aggregation 
of its molecules, is less easily acted upon. Into a glass balloon, 
placed on a sand-bath, we introduce one part of saw-dust ; 
on which we pour three parts of concentrated sulphuric acid, 
by means of a tube bent in the form of the letter S, or a 
safety-tube. iThis mixture should not occupy more than two- 
thirds of the whole capacity of the balloon : then, by means 
of a bent tube, a communication is made with a Woulfe's 
apparatus ; the bottles of which ar^ two-thirds filled with the 
liquid in which the sulphurous acid gas is to be condensed : 
the mixture of sulphuric acid and saw-dust is then heated to 
a slight ebullition, and kept at this degree of temperature 
during the whole time of the operation. Thus, the hquid 
sulphurous acid, and the sulphites of soda and lime, may 
aD be produced at one tkne : or one of them only. Liquid 
sulphurous acid is obtained in the bottle containing pure 
vrater ; the latter absorbing thirty-seven times its own 

* It 18 bett^rto use chips, as thej ihavie ixot the incfmvenienee.of 
ii^^li«nng together, find ^^ing a hard mass, which often happens with 
faw^dtttt. ^ 
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Vblume, or nearly a tenth part of its weight, which 19 r^m- 
site to saturate it: the complete degree of satnratipn i3 
effected, whm tibe snlphurous acid escapes from the botde, 
and whieh is^ readily known by its smell. Onte hundred 
parts of sulphuric acid give fifty-four of .the sulphurous 
acid/ which are contained in the 540 parts of liquid acid 
ebtaaied*. 

" ' Thie sulphite of soda is formed in, the bottle into which 
hadbeenput SOOparts-of a solution of sub-carbonate of soda 
-^-40 of soda being equivalent to 100 of the sulphinricacid 
^ployedt. Also, the sulphite of lime will be found in the 
bottle wherein Emey in a mixture more or less thid^j had 
he&i put ; and which will produce, for 100 of the sul- 
I&uric acid, 115 of sulphite of lime : this will not dis- 
solve entirely in less thm 800 times its w:eight of 
Water. Almost aU' the other sulphites are obtained in the 
same manner ; but as they are only employed in the labo- 
ratories, we shall not notice them here. The sulphurous 
acid and the sulphites are prepared in a pure state for the 
use of the laboratory, by the re-actibn, upon one part of 
mercury, of seven of concentrated sulphuric acid, in a 
glass baQoon, communicating with a Woulfe*s apparatus. 
Sulphite of lime mayabo be obtained in a solid form, in 
' larger quantities, and more easily than by the method 
above described : instead of Woulfe's apparatus, we place 
at the end oT the balloon into which the sulphuric acid and 
saw-dust had been put, a wooden barrel well hooped with 
iron, with a double bottom : the sulphurous acid gas is con- 
'dutted by a tube to the lower part of this barrel, between the 
two bottoms ; and there it finds no other way of escape but 
by holes perforated in the upper bottom. It then passes 
through chalk (carhonate of lime), moistened and broken 

^ These proportions are the maximum of products ) which, however, 
im^ varj a UitlB, bj the losses which may happen in the course of the ope* 
^jytipn. 

i* If the solution of sulphite of soda is required to be more concentrated, 
'ti^e ciystallized subcarbonate of soda is to be put intd the water which 
has been already saturated. . The sulphite of soda being much more solu- 
than, the sub-carbonate, the crystals will qUicUv disappear, on their 
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into lumpiy with/which the whole of the barrel alipve thft 
Hpper bottom u filled* This chalk must be introduood 
lightly^ and in small pieces, in order to leare intersticea 
between the pieces for the passage of the gas* The large 
sttrface which is thus presented to its action not allowing 
liie sulphurous acid to escape, it is condensed ratirely t 
the heat, which is produced in the course of the decompo-i 
sitaon of the dialk, vaporizes fdl die water with wUch it 
was moistened, and the sulphite of lime thus obtained ifk 
dry and hard. The relative proportions of ^the lime (100 
of chalk being equal to nearly 50 of lime), the. sulphuric 
acid, saw-dust, &c. are the same as are*indicated iii the first 
process. 

Its uses. — The sulphurous acid, in the state of gas, is 
employed for bleaching wool, siHc, and isinglass; to take 
tmt the stains of fruits ; to remove bilious disordersi and 
cutaneous diseases; to clarify and stop the working of 
wines, &c. &c* We have successfully applied the Acid 
sulphite of soda to the bleaching of the wood of the linden 
aild other trees, used for basket^making, and for' the hats 
called while straw. The acid sulphite of lime has been 
much used to stop fermentation in the mustof raisinsi fi^om 
which it is intended to extract sugar or make sirup. .Some 
manufacturers of sugar from die beet-root have lately used 
it for preventing the juice of diat root from fermenting. 
It is also employed in stopping the vinous fermentation, 
knd preventing the acidity in the making of spirits : a 600th 
part, in weight, of the fermented liquor is generalLy .suffi(sient 
for this use. The action of the sulphurous acid and the 
sulphites is explained, by their property pf liberating 
oxygen, and passing to the state of sulphuric acid and 
sulphates. ' • 

Thbo&y. — The making of sulphurous acid, by combus- 
tion, is effected by the combination of sjulphur with th^ 
oxygen of the atmosphere, in the proportion of 98 of 
4)xygen to 100 of sulphur. If d^e su1iphurpi;^s «ci4 is ^Xr 
tracted from die sulphtmc a^, "^e 4atter is of course de- 
composed ; one-third of jito iffijgifPi^^ v^di % 



carbon : th« resuk is carb6nie acid, in $he irtate of gas ; the 
oxygen Which r^niains constituting the sulphurous acid* If 
saw-dust or ^ood chips have been employed, the combina^ 
tion of Ae . same- quantity of oxygen of 3ulphuric acid 
idth carbon and. hydrogen, forms water and carbonic acidi 
-the hydrogen disengaging itself to a free state ; and die 
•carbonic acid, which, on its becoming volatile, is co^nlnned 
'With the water, the soda, or the lime, is freed firoin these 
combinations by the sulphurous acid. 

DiSTiNQUiskiNG CHAiiACTfiRs. — ^The purc Sulphurous 
add is a peimanent invisible gas.: it greatly provdkes to 
coughing : its odour is well known, as the smell of burning 
matches. The sulphites are equally well characterized ; 
theydestroy the bliiecoloUr of vegetables ; anditis from this 
property that thedried sulM^rbOtiate of soda, ill commerce, 
is known to have retained its salts : indeed, by the satura- 
tion of soda in excess, the sulphites, or the sulpburijus acid, 
'entirely take out the blue colours extracted from mal- 
lo#i^, violets, or litihus. The liquid slilphurouii acid is 
'white; of a very strong limeU, like its gasv and should be 
preserve k bottles, well corked; tis must be also the sul- 
phites, to preserve them from the action of the oxygen of 
•Hie atmosphere. The-sulphitebrof ' lime and sodii are whiter; 
the first bei^grsomewhat soluble, the dthef very mach so: 
and ' botii, like all the suli^le^, .are Icnown by the smeU of 
^Iplnurous iK)id gas, diseog^iged m their decomposition by 
• the' i^tiQH^ of the sidphuric, nitxic, or hydrochloric, &c. 
ficids. • 

Xll.—On tJie Manufacture of the Sulphuric Acid^ in France^ 

The Biiffplmric been prfepOTed France fi^r 

' "forty yeiars, btit in a very 'imperfect uiattn^f. The m6ie 
'g^nei-id tnethod tonsfistfed m ' introducing iilto a <^ 

lul^ <«iith)ead,teiBize fromi&ve't^^ cuMeitet 
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(from 1^1 to ^43 metres)^ ah iron carriage, sustaining m 
cast-iron receptacle full of burning sulphur; the com- 
bustion of wliSch was aided by a mixture of IS, 15, and 
even ^ per cent of nitre, ^yben it was supposed that 
this combustion had ended, and the acid formed was suflt- 
dMintly condensed in some inches of water with whidb the 
^liottom of the chamber was covered — for during the ope- 
ration, workmen were employed to throw in water, through 
a rose affixed to a forcing-pump— -the door was opened by 
which the iron carriage bad been introduced; and the car- 
riage was drawn out, to empty its remaining contents, which 
were formerly thrown aside, although ^1 containing 25 to 
SOper cent, ofunconsumed sulphur and sidphate of potash, 
but were afterwards partially brought into use in the 
manufiu^ture of alum. The receptacle was idieo again 
fille4 with sulphur and nitre, and the operation re-cbm* 
menced. The acid obtained in the chamber, and eva- 
porated in leaden basons until it marked 50° bf the areo- 
meter of Beaume, was concentrated in glass retorts, SO or 
40 ranged in double lines, on the same sand-bath, heated 
by a single fire-place, the whole length of the ftuiaaces: 
and this concentration was continued until it was impos- 
sible to drive off more of the water from tiie acid; which 
wiks thien obtained, as at present, at 66^ of Beaume, equi- 
valent to 1,845 degrees of specSfic gravity, water being 
1000. Tlus method, though somewhat varied by difierent 
chemists, generaUy fumished^from 150 to SOO of sulphuric 
acid, at 66* for 100 of the sulphur consumed ; and yet 
it often happened that these operations, in tiie large way, 
entirely failed. 

After this, tiie use of the carriage was suppressed, and 
• a fixed finmace was constructed imder tiie chamber: the 
concave plate, on which tiie sulphur was spread, was heated 
by a fiiniace underneath it; and tiie combustion of tiie 
mixture of 100 parts of sulphur with from 10 to 12 
of nitre could be regulated, and was constantiy kept 
up, by a littie do<»r, which wibi occiMionally opened for 
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^tiiis |)iirpose : a hole, two inches above ihie letel of ih6 
snilphur, gave a constant access to the external air; and h 
chimney, raised at the other end of the chamheTi produced 

"a current, which frequently drew off the uncondensed acid 
gases. These gases, especially in damp weather, fall ti a 
great distance from the building, and destroy die sur- 
rounding vegetation. There remains in the chamb^ 

'several inches ill depth of the acid; and, according to the 

' size of the building, a proportionate quantity is^drawn off 
daily, corresponding to that made, which is concentrated 
In the range of retorts already described. This process, 
to which some useful mod%(5ations have since been added 
(the most important being the substitution of a single 
boiler of platina for 20 or 40 glass retorts), is still that most 
generally employed \ and hereby is obtained, for 100 parts 
of sulphur, from S50 to S60 of acid, at 1,845 degrees of 

* specific gravity, or 66° of Beaume. 

The process which we are now about to describe 

' is only in the hands of a few chemists. I explained the 

' results to Mons« Thenard, in 1819 ; and a workman, whom 
I employed at that time, confirmed them. It affords, on 
the large scale, iEtnd constantly, if attended with care, 900 
parts of sulphuric acid, at 66* of Beaume, or 1,845 specific 
gravity, for 100 of sulphur.' Accoi*ding to the definite pro- 
portions, the proper quantities are — 

Sulphur .... too 
Oxygen . . • • 150 
Water .... 62 60 

312 50 ^ 

. It fs scarcely possible to calculate nearer^ in the opera- 
. tions of a manufactory. 

Descrtpiion of the Apparatus.'^Tot a chamber A (seq 
PL I. fig. 1.), of the contents of 20,000 cubic feet, the most 
fovourable dimensions are, 50 feet in lengtif, 27 in breaddi« 
and 19 feet in bright The process majTi indeed, be con- 



4uctid i9 a room of different dimensioi^; but^frompV 
i^ervadons made with care, it has been found th^t the prq- 
jportions should be nearly similar to the abov^j to eniUH^ 
^tha certainty of success.— A leaden cylinder, B, eight feqt 
in diameter, and six feet high, rising ten inches above the 
.floor C'C, is placed at one end of the chamber. The lower 
border of this cylinder, DD, is bent inwardly^ so as. to 
£brm a circular channel or trench^ EE, concentriQ yfii^ 
the cylinder, in which a constant supply of weak fiqid, 
)GG, may be kept, to prevent the lead cylinder from be- 
coming too hot, , and yet so as to let it be warmed by the 
fbeat which is continually produced. The whole is sup- 
. port<^d by the brick-work H ; in the middle dT which t§^ 
»a circjolar cast4ron plate, K, three &et four inches in dia- 
;4Biieter, one inch thick, made a little concave, and its edge 
"placed three inches above the £re-pla$e L, which is in- 
tended to heat the whole surface of its bottom Level 
.with the edge of this plate, a door, M, is made in the 
leaden cylinder, two feet in height by 18 inches in width, 
with a hole, N, in ;t3 lower part, one inch in diameter* 
At the othor end of the chamber are placed . two wate^- 
tvalves, P, 18 inches in diameter ; which are surmounted by 
two. wooden chimneys^ Q, sufficiently elevated |;p ca.use 
. a very strong current.: these ought to be at le^t 15 feet 
high. , 

All being thus prepared, and the door and the chimneys 
closed, a fire is kindled under the plate ; and when it has 
become so hot that a pineh of sulphur thrown on it in- 
stantly takes fire, it is-charged with sulphur; 50 kilograms* 
being necessary for each operation. And at the same 
time, a glass matrass, R, placed in a sand-heat, and 
' 'Containing four kilograms 300 grammes of nitric add, 
and 500 grammesf of melasses, mised together, is heated ; 
s a^d th^ jlitv^ous gas which 4i^i%^g69 Itself is coi^d^ted 

« ' ' ^ Aldlxignunis Slbfl. a^^oe/5dr.«vokdupoU i 
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^ ^ tube into the lower part of the leaden cylinder, two 
feet above the burmng sulphur. This operation is 9011- 
tjnued until all the nitrous gas is obtained from the mix- 
ture above described.. Oxalic Acid is extrafCted from the 
residue. 

Ahovt two hours after the combustion of the sulphur 
has commenced, the cock of a steam-boiler, S,. is opened 
the tube of which is introduced into the middle of the 
chamber: this tube^ T» is an inch in diameter, but its 
orifice, U, in the chamber, is reduced to six lines only 
(IB-miflimetres), with a view to cause the steam to escape 
vidi force. This injection must continue till all the steam 
necessary for the absorption of the acid shall have been 
introduced. The quantity requisite for the operation Li 
50 kilograms ; and the sur&ce of the boiler, heated to pro- 
duce these results, is five feet square. 

Some minutes after the introduction of the steam into 
Che chamber has commienced, a condensation is perceived 
in the interior : the little hole, N, in the door of the cy- . ^ 
linder, must then be unstopped^ to give free access to the 
afonospheric air. When the steam is injected (the com- 
bustioR of the sulphur and the disengagement of the 
nitrous gas occupying less than two hours) the conden- 
sation of the vapour commences, all being closed : and 
when this is ended, the door of the cylinder, and the two 
chimneys, are opened, for the purpose of renovating the 
air in the interior of the chamber as thoroughly as possible, 
preparatory to commencing another operation. 

These operations may be repeated four times in the twenty- 
four hours: but it is very difficult to pursue tiiis course; 
k u much more easy to make three, which produce better 
results : it is even preferable to make but two ; as less care 
18 required, and there is less liability to accident ; the con- 
densation, is more perfect; and the lead of the chaiober,' 
being less frequently exposed to exp£m&ion and contraction^ 
ia not so much injured. . 
The whole, bottom of the chamber should constantly be 

VOL. IT. £ 
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covered with a layer of liquid. As the bottom has an ioy* 
clination of 18 centimetres, this layer, Y V, will be foiipd to 
be, at one extremity, 22 centimetres in depth, and onlj 
four at the other : we should never, therefore, on any day* 
draw off a quantity sufficient to sink it below that leveL 
The acid thus daily drawn off should mark about 40* of 
Beaume : it may be raised higher ; and some chemists do 
so, with the design of economising the fuel required in the 
concentration ; but they obtain a smaller quantity of acid ; 
and, if they have raised it in the chamber to 50* or more, 
it absorbs, at this specific gravity, a portion of nitrous acid 
^s, which it is impossible to free it from by concentra« 
tion. The avoiding these inconveniences fully compenkites 
for the expense in evaporation, which they wish fo save. , 
One test of the purity of sulphuric acid, which is adopted 
in commerce, and which fully demonstrates its purity, is 
its property of dissolving indigo without altering its fine 
blue colour. The sulphuric acid obtained by the process 
which we have described, contains scarcely any sulphate of 
lime; because almost all the water required is furnidied 
by steam, and is consequently distilled water. 

If it should be requisite to remove all the acid from the 
bottom of the chamber> to repair it, or for any other pur- 
pose, before recommencing the operation, all the bottom 
must be covered with weak acid, from 10* to 12' of 
Beaume : but if Water only be Used^ or if none at all be 
employed, there is a great hazard of obtaining Tery little^ 
if any products : — the same as if this operation had been 
begun in very dry, cold weather, without having heated 
the interior of the chamber by an injection of steam^ 
Manufacturers having neglected this precaution, have en- 
tirely lost the fruits of their labours ; whieh« without this 
€tr6r, would have produced the best results. It ia abso- 
lufedly necessary to bear in mind, that water and heat are . 
eMi^ntiid requisites in the formation^ of sul{d3;uric mdd^ A 
singular circumstance has oflen ocGUnred in those hhosa^ 
tMba wbere t^y work iiicording to tfa^ method eaUed 



^ tCft(TMt eoniim^ In dry weather^ and more partipulorlf 
doring fro8t> it has been observedi that the chambers, inlQ 
4rhich the products of the combustion of sulphur and saltr 
petre have be^n conveyed, as usual, have not condensed the 
jsmallest quantity of acid :*-^this accident hi^s been called^ 
at Marseilles, maladie des chamlres* They could ;find iio 
other remedy, than by stopping the work for some tiirte/; 
and on recommencing it, the same evil would npt occur.-r 
The best means of preventing this mischief, when likely 
to take place, is, to eject ca sufficietit quantity of steam 
into the chamber, so as to wet and heat the whole of tb^ 
inferior. -^^ 
The concentration of sulphuric acid commences in leaden 
cddronst. whose surface is so considerable, that the flci^ 
contained in them shall only be 30 centimetres deep : th0 
add is concentrated, by evaporation in liiese caldrons, till 
it marks 5(f of Beaume 3 it is then drawn off into a vessel 
of platina; which, being made in the form bf a common 
matrass, should contain, in two-thirds of its height, abooi 
a fourth part of the daily product of the manufactory'; 
where four operations are geperally made each day : but 
when eve^ thing is arranged p^fectly convenient, it is easy 
to make six» The head of the matrass is also of platina ; 
and conducts- the vapour into a leaden worm>. where it^ 19 
cotidenifced. A sufficient quantity of acid id drawn off doiw 
ing the distillation to make it worth wMe tci condense thj^ 
^pours** 

When acid ha« arrived at its point of concentraiidil^. 
It is dYftwn off from the distilling vessel, through a plai- 
tStsxA syphon fitted to it; the exterior of the branch of the 
eyphon bekmging to the boiler is covered the whole of 

• At the temperaturt to which sulphurie acid is raised during its e&i^ 
eentration, the lead will unite itself to the platina, and render it iiisihle ^ 
H has happened in some laboratories, that small ^rtieles of lead hsi^ 
fi^lon into the platinal vessels, and made holes in them of manj toS^^ 
metres in size. The use of lead, therefore, should be carefully avoidc^ 
end in accidental holes or cracks may be repaired by soldering on S^fi 
|rt»Q0t.«f Rlstet gol4 l^ing j^rtOly 

b2 
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tengfh ^abbut two metres) with a double copper tube^ 
through which a current of cold water passes ; so that the 
acid, on reaching the extremity of the siphon, may be suf- 
ficiently cooled, to prevent its breaking the stone-receivers ; 
•from whence it is drawn into large stone-bottles, packed 
with straw, in baskets with handles ; the bottles being closed 
with earthen stoppers, covered with clay, and then wrapped 
up with coarse linen, and corded: and in this state they 
are sent to market 

There are two methods of constructing the leaden cham- 
bers : we will describe both ; because experience has not 
sufficiently demonstrated the choice we ought to make be- 
tween them. That longest known in France consists in 
uniting the sheets of lead which form the bottom of tfie 
chamber, and bending the edges of each so as to form at 
theirjoints a conical gutter, five centimetres wide, and five 
deep; all the interior sur&ce of this gutter beiiig well 
scraped, and filled with a solder composed of two parts of 
lead and one of tin^ The sheets of lead forming the sides 
:<rf the chamber are joined by similar gutters, incased in 
wood-work; the upper part, or ceiling of the chamber, is 
formed of bent sheets of lead, 16 or 18 centimetres wide ; 
secured on the outside of the chamber between two pieces 
of wood, the length of which is equal to the size of the 
chamber : the two sheets of lead are beaten-close to these 
|>ieces of wood, leaving between them a conical gutter; to 
be filled with solder composed as before described.— This 
construction affords much solidity, and is easily effected : 
.but another has lately been substituted, for the purpose of 
economising the workmanship, and solder; and differing 
from the former in the manner of joining the sheets of lead 
together, which is done in the following method, by means 
of what is called the English solder. The sheets of lead 
being welt scraped along their edges, the width of four 
centimetres, tbey lay the two parts, well fitted, upon one 
another horizontally ; and run between them a little piire 
melted tin ; the greater part of which they then force ^ut. 
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by a strong ;pre8sure : the sheets^ thus joined, are held late- 
rally at the upper part of the diamber by loops of le^d, 
which surround a piece of wood, and are soldered, at each 
end,, to the sheets of lead. This manner of constructi<Hi 
is economical and firm, but difficult to execute ; for if, for 
example, we should not succeed in expressing the greate3t 
portion of the tin which is run between the edges of the 
sheets of lead, the sulphuric acid soon dissolves it^ and 
makes itself a passage. 

Whatever method may be followed in the construction 
of the chambers, it is important that they should be iso- 
lated, on all sides, from the building in which they ai?e 
inclosed ; in ordelr to perceive md easily repair those 
places which are leaky, whether owing to defects in their 
construction, from use, from imperceptible defects in the 
leaden sheets, or from any other cause. 

Chxiraciers. — ^The Sulphuric Acid, such as is sold in 
commerce, and generally employed in the Arts, is white, 
widiout smell, of a sirQpy consistence, of the specifiq gra- 
vity of 184«5^ water being 1000% is volatihzed at a hi^ 
temperature; its vapour is white, acrid, and poweriully 
acts upon the animal economy. Its presence is known by 
the solution of barytes, and of a soluble salt of barytes 
in nitric acid, with which it forms an insoluble precipitate* 
The sulphuric acid serves as a means of ascertaining the 
saturating power of the Alkalies of Commerce, and their 
relative value; and, reciprocally, an alkali may be ein- 
ployed to shew the quantity of real acid contained in sul'^ 
phuric acid of di£Perent degrees and strength. If, for 
example, it is essayed with crystalized sub-carbonate of 
soda, equivalent to 28 centiemes of pure sulphuric acid, 
or of sulphuric acid of 66% it is.evident that 100 of 
sub-carbonate of soda is equivalent to 28 of real sulphuric 
acid, or 35 to 60 ; the whole quantity of sub-carbonate of 
soda employed in the essay indicating the proportionate 
correspondent quantity of pure sulphuric acid, cnt sulphuric 
acidat66\ 
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- 17595.— The Sulphurk Add of aU the acid9^ that which 
« is most employed ; and, in effect^ it is used to obtaiiMbnott 
all the others, by disengaging them from their combkiations ; 
it is thus that they prepare, on the large scale, the nitric, 
hydrocUoric, hydrosulphuric, tartaric, acetic, &c. acids : it 
is used in the manufactiu*e of alum, of the sulphates of cop- 
per, zinc, potash, and soda; and in the manufacture of aul« 
phuric ether ; of alcohol, by the process of the saccharisa^ 
tion of starch ; of phosphorus, &c. : it is likewise used to 
raise the skin in tanning, to clean metals, and to ascertain 
the nature of many of the salts by the characters of the 
acids which it disengages. 

Theory of the Formation of the Sulphuric Acid.-^The 
theory now received has been advanced by Desomes and 
Clement* These Chemists Uiought, that the nitrous acid 
gas mixed with the sulphurous acid gas would re-act upon 
each other by the aid of a little water; and that from that 

• action would result a combination of sulphuric acid, and a 
deutoxide of azote and water, a combination which would 
be instantly disunited by the addition of a larger quantity 
of water, and from which the sulphuric acid Would sepa- 
rate itself under a liquid form, leaving the deutoxide azotic 
gas disengaged ; [this would re-constitute nitrous acid gas 

* from the oxygen of the atmosphere, and, again placed in 
the same circumstances as at first, would re*act anew in 
the same manner on the nitrous acid gas, give birth to the 
^ame combination, from which would result the same pro- 
ducts and that these alternate re-actions would continue, 
till the total destruction of the sulphurous acid gas, or the 
©xygen of the air. 

To be assured that this really took place in the cham- 
bers, diey mixed, in a transparent matrass, the three com- 
ponents— -the deutoxide of azote> the sulphurous licid> find 
air. The appearance of red vapours presently indicated 

, ^ * Some years sipcq, M» Pluviuet had conceived and es;plained ijt in tjfcie 
jame manner, in a Letter which be wrote to M. Chapta), sen* on the 
properties of sulphur* * - '-^ - i 
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the trdDsforma^on of the deutoxide of assote into ratrous 
apjd gaa,; afterwards, by the nid of a little water^ the re->. 
action commenced^ and white opake vapours were forniedf 
and deposited in white starry crystals, on the inside of 
the matrass : the gas was then become diaphanous, and 
without colour ; a new addition of water dissolved th^se 
crystals with effervescence, and the red vapours reappeared* 
These phenomena are thus alternated, until all the oxigen 
of the air is taken up, and the sulphurous acid is ex- 
hausted : and as the remaining gases are found to be, 
nitrous acid, and azote without sulphurous acid, and that the 
unctuous sulphuric acid moistens all the interior of tha 
matrass, it is concluded that the demonstration of the 
theory is here indicated. 

A later experiment made by;M. Gay-Lussac has thrown 
some doubts as to tlie manner in which the nitrous acid 
acts in this operation. If we make a vacuum in the ma- 
trass after the starry crystals have been deposited, and 
fill it with carbonic acid gas, the addition of some drops 
of water will cause the red nitrous acid gas to be disen- 
gaged with effervescence : then the nitrous acid enters into 
the composition of these crystals, which Desormes and 
Clement regarded as being formed of sulphuric acid and 
deutoxide of azote ; whence they concluded that the 
deutoxide of azote probably might not have been an agent 
in this operation, and that the oxydation of the sulphurous 
acid was entirely ^effected by the intemjediation of the ni- 
trous acid. I do not think that they ought to draw this 
conclusion-: in fact, when they had injected into the cham- 
ber all the nitrous acid gas, sulphurous, and a little steam 
of water, the formation and condensation of the sulphuric 
acid formed a vacuum^ and the gas becap^e colourless ; 
on giving access to the atmospheric air, the acid appeared 
red: — the re-action eommepces: if again the communis 
cation with the external air is prevented, while the con- 
densation of the sulphuric acid takes place, the gas con- 
tained m the cbamb^ beocmes agaiin white and tfanspax^ 
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but reddens afresh the bistant on air being absorbed 
thus, each time the tranformation of the nitric acid gas' 
into the deutoxide azotic gas takes place> the red rapours 
disappear ; and each time also that the recomposition of 
the nitric acid gas is effected by the re-entrance of the air,' 
it is shewn by a new appearance of the red gas. In this 
operation, therefore, the deutoxide azotic gas performs an 
important part. 

But the nitrous acid forms a constituent part of the 
starry crystallizations (Gay-Lussac) : the nitrous acid, onr 
being poured into the concentrated sulphuric acid, com- 
bines with it, and instantaneously forms a crystallization ; 
the nitrous acid is even again combined with the liquefied 
sulphuric acid* The nitrous acid has, therefore, a most 
decided action on the sulphuric acid, whether it has con* 
curred integrally to its formation, or if it should not have 
been united till after the complete formation of the latter. 
It is always very important to know this combination, and 
the circumstances which favour or hinder it, for the pur- 
pose of perfectly understanding the disengagement of the 
nitrous acid.* Finally, it is easy to perceive the applica- 
tion of these several [principles, in the precautions which 
are herein shewn, as the means of avoiding some difficulties 
in the course of manufacturing on the large scale. P. 

KEFERENCSS TO PLATE I. 

Fig. 1. A section of the leaden chamber, furnaces, &c. 
for the manufacture of sulphuric acid. 

Fig. 2. A plan of the plate on which the sulphur, &c, is 
consumed. W, pipe to empty the channel E. 

Fig. 3. A section, on a larger scale, of the wooden chim- 
ney Q, and the water-valve P, in fig. 1. 

Fig< 4. A section of the rafters which unite the sheets of 
lead forming the ceiling of the chamber. 

* A too. great action of the water might cany the decompoidtios of 
Bitvoiu aGid:«o fiur.as.td form the p]x>(^^ 
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iSm^r^nAmerican Ice-Clos^U and Houses. By th$ Editor. 

7he inhabitants of the cities and large towns in the United 
StateSi make great use of ice. Most families are furnished 
with ah ice-^hseti in which they keep cool their milk, 
butter, cream, meat, &c. during the heat of their summers, 
and thereby greatly prevent the waste of provisions that 
usually occurs at that season. These ice-closets are con* 
structed in the following manner : Two wooden casks are 
provided, a greater and a lesser one, of such sizes as to leave 
a space of about two inches between their bottoms and 
sides ; lliis space is filled up with charcoal, in small lun^ps 
or grossly powdered, so as to leave interstices between its 
parts ; a doubk cover is also provided, likewise filled with 
charcoal ; so that when the cover is on, the inner cask is 
entirely surrounded with charcoal, which, as is well known, 
i» an ei^ceedingly slow conductor of heat and cold. ' The 
interior of the closet is furnished with shelves all around it, 
for the vessels, && to be placed upon ; and a pipe passes 
through both casks, at their bottoms,' to allow the watejr 
from the melted ice to drain off The bottoms of these 
closets are covered with ice, with which the owners are sup- - 
plied daily by persons who make it a business to carry it 
about in carts, and sell it at a moderate price ; and who are 
themselves fiurnished by the proprietors of ice-houses, which 
are very common throughout the United States. These 
ioe-houses are generally sunk a little way only beneath the 
surface of the earth, and are surrounded with double sides 
of wood, with a layer of straw interposed between them, 
and a door similarly constructed ; they have, likewise, a 
roof of straw-thatch. , 

Professor Silliman, however, recommends the roof to be 
covered with wood and painted white ; aiid be thatched 
with straw beneath the wooden roof. " The surface of the 
roof thus becomes reflecting and non-absorbing ; and tte 
substance non-conducting, in relation to heat." — He add% 
&at he " can speak fiiom experience of the efficacy of this 
arrangementV 

* AmetUan Jwmtl Seieme ahA AHBiVol. lY. p. 177. 



58 On Domestic Telegraphs. 

. We should sincerely rejoioe to wttaes$ the adoption 
these important additions to our domestic comfort and eco- 
nomy, in this country. Had we been now provided with 
them, we should not have had to regret the great scarcity 
of ice among us, arising from the uncommon mildness of the 
last winter ; as a sufGcient quantity might, nevertheless, hay^ 
been stored up, had the proper receptacles been at handt 



XIV. — On Domestic Telegraphs,* 
Mr. Pearson, of Boston, U. S. has obtained a Patent 
for a Domestic Telegraph, which consists of two similar 
iDirtiilar dial-plates, with indexes and toothed-wheels com^ 
municating with each 'other by means of rods. The dials 
are placed upright, and are divided by circles into three 
divisions ; the inner one of which contains the letters of the 
alphabet; the next ^x/mor one, figures to the numbei^ of 
SO ; and the outer one is divided into 30 compartments, each 
of which contains the name of an article in fall. These divi- 
sion!^ will generally be found to contain as many articles as 
usually comprehend the wants of a family. Should any ar- 
ticles, however, be wanted, not expressed by words on the 
dial, it may with ease be communicated by turning the 
kidex to the letters requisite to make out the name of the 
article. 

' By the power of the alphabet it will be readily seen 
lhat the Domestic Telegraph may be rendered the medium 
of commumcation to an indefinite extent. For the sake of 
convenience, by an understanding between the parties, 
Words maybe so abbreviated, tliat certain letters shall stand 
as their representatives. Thus the names of domestics may 
he designated by the initials, and the figures may likewise 
be applied to similar purposes. 

By theise arrangements, it not only appears how easily 
domestic wimts may be supplied, and {Hivate communica- 
Jions held, by tlie use of the Domestic Telegraph, but that 
ft kiay be made to facilitate the conveyance of intelligence 

* Taken, with alterations»fh>tn^< A'man*« AmerUanJtmrnai ^ fklMt 
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flHBDii^ all kindc^ buUilings ; such as stored, wai^houiies, 
coonting-rooms, &C. &c« ' 
' The Domestic Telegraph has for its recommendationil 
the following ad van tagesy viz* 

1. The ease, facility, and dispatch with which domestic 
wants may be supplied. 

52. The great saving of labour to domestics, &c. rendering 
attendance less irksome to themselves, and more ac« 
4^ptable to principals. 

.3. The privacy with which domestic communication may 
be held in the presence of company, and in many other 
<Mes that often occur. , 

4. In ccld weather, obviating the necessity of so frc* 
^quently opening the doors of apartments, which is so inh 
.commodious and disagreeable; beudes admitting the 
influx of J cold air. 

; 5. By the indexes moving over the two dials, an almost 
instantaneous communication is e^Sected ; as they operate 
isimultaneously, by means of the connecting rods and wheels. 

The motion, giving tiie alarm to direct the domestic s 
jittention to the face of the dial, is by means of an horizon- 
tal rod, having upon it a small pinion, connected with the 
toothed-wheels ; on the rod two small bells are fixed, with 
their mouths, rims, or peripheries facing each other. A 
li^mall space is left between the bells to give freedom to 
their vibration ; to produce which, a cast-iron ball is io- 
doaed between them, and revolves on the inner side of 
iheir extremities. ^ 

It should be observed, that the tootbed-w^els spoken of 
should be bevel-wheels of equal diameters ; one pair being 
used to each index ; and others, according tb the course or 
.direction necessary to be given to the connecting-rods. 

The simple structure of this Telegraph enfibles its inven- 
lot to furnish the common one .at the low price of five dol- 
lars;. wfai}e> fi'omits form, it is. peculiarly adapted to deco- 
cate &e most elegant x<$oi^^ The iaveator propo^ips 
flacbg. the more oottly am^ cm pedestab^ vascflt &e«f8 
chimney or table-omamentsr ..j 
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Instead of the two bells above described a single fixed 
bell may be used, to be struck by four loose clappers^ 
affixed to the arms of a wheel upon a rod, having also a 
bevel-pinion acting in one of the bevel-wheels. 

Hemarks ly the Editor. 
The use of Domestic Telegraphs is not new in this 
country : the late celebrated Merlin exhibited one in hia 
Mechanical Museum, which consisted of two similar japan- 
ned metal-plates, fixed upright against the walls of two 
rooms, situated one exactly above the other ; and two in- 
dexes mounted upon a sliding wire passing through the 
floor of the upper room to the room below, pointed out 
the corresponding articles upon both plates. The Editor, 
many years since, likewise, saw another, made by the Rev. 
Mr. Hall, of Haslar Hospital, Gosport ; which was yet 
more simple, being merely a list of the artides required 
painted upon the wainscot of the upper room, and having a 
brass-headed nail driven into the wainscot opposite to each 
wticle ; a ring, having a line or cord affixed to it, was hung 
upon the nail opposite to the article wanted ; and the line 
passing through the floor, indicated the same upon a cor- 
responding list of articles below, by means of a weight hung 
to it. 

A very simple modification of the circular telegraph 
might be accomplished by fixing the dials horizontally, the 
upper one with its face upwards, on a table or other conve- 
ment support ; and the lower one with its face downwards 
agwist the cieling of the lower room, in case of communi- 
cating below ; or the reverse, if the communication is to 
be made upwards. All that would then be wanting is» 
a straight inflexible rod or axis, carrying both the indexes, 
and of course, pointing out on the one dial the correspond- 
ing article upon the other. In case of telegraphing with 
rooms adjoining to each other, or situated in a direct line on 
(he same floor, it is evident, that it is only necessary to 
place the dials vertically against the walls of the rooms to 
obt»n ibe same results. 



On Soldering Le(idy by Bumrng'-io. 6i 

Of cotirse, die ordinary house-^bells willi on being 
rung, answer every purpose of calling the attention 
of the domesticsi equally well as those proposed by 
Mr. Pearson. 



XV« — On Soldering Lead, by the Process termed 
Buming-to. By the Editor. 

This process is of great use in the construction and repair 
of the leaden boilers^ used for the concentration, by eva- 
poration^ of the weak sulphuric acid from the chambers, 
and for making solutions of copper, &c. in the^sulphuric 
.acid/ where die, ordinary solder, containing tin, would be 
destroyed. 

These leaden boilers, being placed immediately over the 
fire in the furnaces, are exceedingly liable to melt, whether 
in the case of the boiler becoming dry, or from the forma- 
tion of crystals, which prevent the access of liquid to 
the lead. The mode of repairing them will afford sufficient 
information on the nature of this valuable process. 

The melted part being cut out, and the hole made of a 
square, or other regular form, a piece of sheet-lead i» 
shaped so as to fill it exactly : this piece is supported in 
its proper situation in the hole, upon a bed of' moistened 
sand placed underneath it. A narrow channel is then 
made above, in moistened sand, all round the edges to be 
united ; placing a bar of wood, one inch sq:.are, over one 
side of the gap, and moulding the sand close to it ; when it 
may be shifted to another part, and so on, until a square 
channel is made all around. Melted lead is then to be 
poured into this channel^ and the pouring must be con- 
tinued until it is judged that the 'lead of the boiler,L and 
ihe new piece to be soldered to it, are fiised and united 
together. When all is cold, the wall of lead must be cut 
away even with the surface of the bottom of the boiler, and 
the operation is finished. 

It is hardly necessary to add, that a considerable qhan* 
tity of mdteed le^ must be provided, to suj^ly the pl$ief 
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of that which i» conthiiutUy flowing off ov^r the ndes^i^tlie 
eb^nnel during the operation^ . r 

In this way, leaden vessels^ for containing the fluorio acM^ 
&c. may have bottoms made to them ; all thai; ia neces^atf 
is, to east the bodies of the vessels in properly formed 
pioulds, and to place them with their mouths downwardj^ 
in moistened sand : their interior must th^h be filled ttp 
with sand even with their rims ; and apiece of wood, equal 
in thickness to the intended bottom, being then laid upon 
the rim, the satid must be moulded all around it : when 
the wood is removed, the sand will form a cavity to receive 
the melted lead, which must then be poured in, and be 
suffered to overflow, as above described^ until the union is 
effected, by the fusion of the rim; the sand inside and 
outside of it, preventing its change of ishape during the 
process^ 



XVL Improved Mode of Soldering Cast-Steel ArticU^^ 
By the late W. E. Sheffield, E^q. 

Instead of employing the usual speltar^-solder, or brass, for 
uniting the higkly'Vonverted cast-steel, and which^ dn 
Account £of the great heat requisite to fiise them, are ver; 
Ukely to injure the quidity of the steel, Mr, Sheffield subr 
atituted silver solder with the most complete jsuccess, as i^ 
not only fused with a less degree of heat, but was also 
attended with this advantage, that the white colour of th^ 
aolder was much less distinguishable upon the joints, thaq 
wheii the yellow speltar-^older was used. 
' Gold has: been frequently used for soldering delicate 
articles nade of cast-steel, and is certainly preferable to 
«peltarHsk)ider, in respect to its more readily fusing: sti!^ 
however, it is objectionable, not only on account of its ydb> 
Icyw or red colour, but ^ido by reason of its high price; 
Silver-solder ought therefore to be preferred, where Wt 
^irish to preserve the good quaUties of east-steel uninjused* 



o THE FOLLOWmO IS AN EXCELLENT SILTER »)LD£!l. 

Melt together, under a coat of charcoal-dust, nmeteen 
penny-weights of fine silver; copper, one pennyweight 5 
and brass, ten pennyweights. 

XVII. On various Processes emplo7/ed in Jewellery. By the 

Editor. 

The jewellers are in the habit of performing many ojpe^ 
rations, in the formation of their delicate and beautiful 
works, in a manner which is highly deserving of adoption 
in other branches of manufacture. It is with this view 
that we have determined to lay before our Readers some of 
the more important of these processes ; and, first, 

ON SOLDERING IN JEWELLERY. 

In soldering with Silver Solder, the thinly laminated sol- 
der is scraped perfectly clean, and then cut with handr 
shears into very small square bits, by first dividing the 
sheet into narrow slips lengthwise, and then cutting them 
again across. The lump of borax, which is employed as a 
flux, is rubbed with water, to a thick consistence, upon ^ 
flat piece of black slate, scored all over crosswise ^ to cause 
it to act upori^ or abrade the lump of borax the more 
readily. When the pieces to be joined are ready for solr 
dering, with a small camels*-hair pencil, having a slender 
ivory handle, flattened at its pointy they take up some of 
the prepared borax^ and apply ity by means of the pencil, 
to the parts to be united ; they next mix, upon the thumbs 
nail of the left hand, some of the small square bits or pel-« 
lets of solder, taken up on the hair-pencil, with borax, so 
as to coyer , them perfectly therewith : tfiese pellets aro 
^ then carefully applie4, by the help of the point of the ivory 
ha9dl^9 to the parts to be solde^^d : and they are tbeiiUiid 
upon charCQal-ashes, contained m a s^all CTocible,. and are 
submitted ^o the action of the flame of a lamp, urgjed bjf 
die blow-prpe } aareft^ly* however, avoiding to heat them 
tpa sudtd^nly^ or before the borax has ceased bubblingi^ 
4wu^ tt^ dfiioDf water of cryatallizatiffl {w^^ 
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howerer, ia dus mode of employing it, is conside* 
rably less than in the ordinary practice)^ lest the peUiets 
should be displaced. When the solder has flowed, they 
very carefully avoid heating the article more, lest it might 
melt. 

In case they wish to prevent the solder from spreading 
over the surrounding parts, they previously coat them with 
a layer of Indian ink, applied upon another camels'^-hair 
penciL 

In the soldering of Fillagree^ork, the process is dif- 
ferent. The gold or silver solders are previously reduced, 
by filing, to a state of minute division, and are then put 
into proper small cylindrical metal-boxes, with lids closely 
fitted to them, and having near their bottoms slender pipes, 
to allow a little only of the powdered solder to escape at a 
time, by the action of the finger-ndl, rubbed upon a 
serrated piece of metal, affixed upon the pipe. 

The articles to be soldered require to be treated accord- 
ing to their nature and forms. If, for instance, a number 
of similar twisted wire-rings are to be united in a flat cir- 
cular form, they are to be laid upon a piece of charcoal, 
sawn and rubbed flat, and are arranged and kept in the 
required form, by the application of a thick solution of 
gum-tragacanth| brushed over them and the surface o£ the 
charcoal : they are then either laid by, to afibrd the gum 
time to dry leisurely ; or, if haste prevents that, they must 
be exposed to a very gentle heat. When dry, the thick 
mixture of borax^ before mentioned, must be brushed over 
them, and the solder be sprinkled upon them in the manner 
just described: they are then exposed to the action of 
the flame of tiie lamp, whilst lying upon*the sur&ce of the 
charcoal ;— 'great care and address, however, being requisite 
in tiie management of this very delicate operation, as the 
least excess of heat would inevitably fuse the whole into a 
solid mass. 

When such an arrangement has been tiius formed, and 
o&er parts are to be soldered to it, a solder of a more 
finlUe nature must- be employed ; and the parts are either 
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to be arranged upon charcoal, in the manner above de-' 
scribed, or they may be held and supported upon the^ 
branched extremities of a congeries of jewellers* twisted' 
fine iron binding-wire, formed as follows Several similar 
lengths of wire are first twisted together, three at a tune, 
leaving a portion of each untwisted : these are again united 
together at one end, in three or more seti of three each, ^ 
leaving their exterior ends at liberty ; and, lastly, these 
combined sets all are united by twisting them together. 
The mass forms an exceedingly convenient support for the 
infinite variety of different articles of jewellery, which 
require to be soldered together ; and their union is effected, 
as before described, by the application of the borax and 
solder, and exposure to the flame of the lamp. 

[To be continued.'] 



XVIII. On the Mmnfacture of Oxalic Acid^ in France. • 
Most chemists attribute the discovery of the Oxalic Acid 
to Bergman ; but others give the honour of it to Scheele., 
It appears that both these chemists have had a share in 
this discovery, and by methods totally different. Berg* 
man, about the year 1776, found, on treating sugar with 
the nitric acid, that it was converted into a very strong 
vegetable acid, crystallizable, and to which he gave ihe 
name of the saccharine add. Scheele shewed, in the year 
1784, that a factitious acid was constantly formed in the 
salt of sorrel, which had been confounded with tartar, or 
its acid : he composed the salt of sorrel of every kindt by 
combining the saccharine acid with potash; from whence 
he called this acid, the discovery of which produced a 
« great sensation, the oxalic acid, from the generic name of 
one of the plants which furnishes the salt of sorrel. For 
some years, they have used large quantities of the oxalio 
acid in calico printing, wherein it is employed without 
reserve; that is to say, as a means of destrojring the mor- 
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<^ ^9^^ |j^t% wk^e th^y the cqlqm, not tp 
ts^y tfcwf pj^^^ the ^Iqth of its priginal whit^nei^Sf 
USj^divifh^^d^ in variptts coloui^s, aj^d. tft 

'jfW^ a^<Jj flP^y 1^ gypcuir^d^ ^ith^r by nji,5^kifi§ it arti- 
%J#f, ^<?9rdfeg th^ i^xwm. i^^i^^^, ox hy 

it ^Offt ifs. Q^lw4 cpi?9hin?i»tioj9^^, V^^e sh^l giy^ 
m^i^fg^s: mg^ i^ i^Lth§. pijly yege^table yrpduct;)^ 
w^f^^^siX^hy^th^t^^^ ^qxis the p^a^q axfi^;, 

t^fiiye, ifr fflj.ifll^tx.pf 9tjbiej:^:. amylaceous; fecijjii^ fur- 
nk|i. it ia gre^jlj Gum afib^rds a^ lesis^ 

q^mf^m*, MmJ: ¥4fp4 ?i?l>Ajftpq^3, apd paj;ticularly wool, 
8}}}j|^a}l»WWSqt ^!5', aW yield ^ c^rt^jn, quantity ;^ 

but sugar an^ fequl^ar^ ^:*?^9 B^jre^M?. ^hich ^fford. it 
with the greatest adv^tage. 

[To be continued.'] 



fr.pjw,|joiT^p};i^ thp ijl^tlik^fr ^h^fli q^o 9f qlpyer s^^^ 
^ c^lpjgeofl^' TJ'he/Yoy^e.fropp^ Lou4pp %'^,o;^m m?. 
B^yjfonned in^^^i hours^ Sh^ left the lal^^r o][^ Thuj;^-; 
<|fl^j( ^J3}ii?^ ^d ;wo||ld pn S^tw:day^ 

i^^cpij^^i^j^^p^of a,i;(^^ iij^e^jcmg,^ frpp^ 
Ijfoc^^4^ ^^/thj^.<frpw^3,>5!,hj9h ca^ai? o;f[i bp^rcj ^t. di^ereirt. 
Ijlac^, t^ vii^Tj^- "ij^hifi^ V9y^i? viU H ?V9r me^^prap^ 
hk^tjt^.b^tpiy^af^ the. ff^t, att^pt, 

tjp ^^j^59|^.th^.9fi^niA ^ Wy. 

fiA^T^ V^ % ^4iy^9t 9q9aipiii4<;;at^^ b^tw^^M 

Qj^t§,|ipij;.t^]^f?i 9t|J^^^ J^Ot th^.^Hg|i<i|^t^9^pid^^^.9Jir 
ciured diuring the voyage, nor could the people on board 
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In addition to the particulars we have before given "^fe- 
^ipectiAg this l^tea^-boat, are enabled^ to st^te, tfeit each 
tviieel has, in fact, eight paddles!; the fiwlfr, which the 
'ivHed was said to contain^ being eaqh diyi&ed into two, hy 
^Irich contrivtoce a mc^e favourable AafU is given to them 
^fbr acting xrpon the water; dre two fohning between Aem, 
^ 4t l^re^ a sbrt of hollow ^ooj^, which ^events ti^e Water 
fr^ i69C&^it!^ Mei^hy^ mis the ^oase ^^i^ flat !pad4lles. 

it ddsx^onstrfactioA wiricfaiias led to tiie -eniployment'of 
the forty-eight bevel-wheels mentioned in our last-Number. 

PREMIU]^?[S 

iiffertd by the " Society for the Encouragement of National 
Industry'"in France^ for 1821 ank li822. 

MECHANIC ARTS. 

\. toV the constriic^ibn of an Hyd^Wt^ib parti- 
cularly adapted to the expression o^ oliVfe artd g^aiii 
and the coithpression of grapea and otfeet iWdts,^TWo 
thousand ll^rancs. 

II. For the construction of a Water-iiiill, ^<elficli shkH ift)t 
pSbstruct the current t)f ri^ei^, nor ith]^tftfe 'iikv^^lSfiln, 
lioatage, or the irrigation of meaSdWS.— -Ottfe %ous^d 
^Francs. 

CHEMICAL ARTS. 

III. For perfecting the materials employed in engraving 
%n itdlle-^ddUce. The conditions to be fulfilled aife r-Hi, A 
*plhocedli!ire ty i^hich the copjicflr-plates teay be pi^^pared 
of a density suitable t6 the wants of the art, and a'nsing 
ftr6m iJie riatiire of the metal> iffid not from the violent 
pressure of the smoothing process. 2. To perfect tibe 
Vicfhish, aifd the iri^iAfn^ 'of applying it so as t6 prevent 
fib ^dali% as #ell ^ th% Occidents <wfaich frequeiitly hap- 
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/pen when the plates are corroded. 3. To shew the effects 
€ft various acids on copper-plates^ both pure and mixed^ 
and of different degrees of strength. — Fifteen hundred 
Francs. 

IV. & V. For the Fabrication of Russian Leather. — There is 
reason to believe that the pyroligneous acid^ derived from 
astringent bark, may be very advantageously used in 
this process. It appears evident, from the writings of 
Pallas and others, that whey and tannin^ derived from the 
bark of the willow or the leaves of the statice limonium, 
and the oil of birch-bark and the smoke of the branches of 
that tree, are constant;ly employed in the process followed 
in Russia. 

Two premiums, one of Three thousand, and the other of 
Fifteen hundred Francs, are offered for the two best speci- 
mens of the leather of cows, calves, sheep, or horses (one 
of each kind), prepared with pyroligneous acid, as it issues 
from the wood, or after the separation of its constituent 
parts. 

VI. For the discovery of a Metal, oir an Alloy of Me- 
tals, much less oxidable than iron and steel, and suitable 
to be employed in instruments for dividing soft animal 
and vegetable substances, used as food in domestic eco- 
nomy, in many of the rural arts. Instruments used for 
pounding, cutting, rasping, grating, &c. are those alluded 
to; and for which iron and steel, from their great lia- 
bility to rust, are often very objectionable. — Three thou- 
sand Francs. 

ECONOMICAL ARTS. 

vn. For the discovery of a substance which can be 
moulded like plaster, and capable of resisting the air as 
well as stone. — Two hundred Francs. 

VIII. For the Preservation of Meats, by drying. — Five 
thousand Francs. 

IX. For the discovery of a Vegetable Substance, either 
natural or prepared, which may be substituted with ad- 
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vantage for mulberry leaves, in the feeding of silk-worms.— ' 
Two thousand Francs. 

X. For the best elemementary and practical instruction 
upon the art of Sounding or Boring for Water, so as 
to determine the existence of sufficient and permanent 
springs. — Two premiums, of Three thousand and of 
Fifteen hiuidred Francs. 

XI. For the best cultivation of Oleagfaious Plants. — 
Twelve hundred Francs. 

xiL For the best sowing or plantihg of the Northern 
Pine, known under the name of Lariceo. 

xiiL Ditto, for the best Scotch Pines (Pimis Rubra). — 
Fifteen hundred, and One thousand Francs. 

Premiums transferred to the Year 1821. 

XIV. For the construction of a machine for Shaving 
Skins employed in hatting. — One thousand Francs. 

XV. For the fabrication of Steel- Wire fit ' for needles, 
that shall be equal to those imported. — Six thousand 
Francs ; provided the quantity of wire, produced in the 
manufactory by the first of May, shall have amounted to 
Ten thousand francs. 

XVI. For a process for Dyeing Wool with Madder, of a 
deep scarlet, without employing cochineal — Six thousand 
Francs. 

XVII. For the preparation of Flax and Hemp without 
steeping. — Fifteen hundred Francs. 

xviii. For the preservation of Alimentary Substances, 
by a process analagous to that of Appert. — Two thousand 
Francs. 

XIX. For the discovery, in France, of a quarry of Stone 
suitable for lithographic printing. — Six hundred Francs. 

XX. For the construction of a Mill for cleaning Buck- 
wheat. — Six hundred Francs. 

Premiums for the Year 1822. 

XXI. For the construction of a Machine for working Op- 
tical Glasses. — Two thousand Five hundred Francs. 
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pounding Grain, which may be adapted to ^A kiflife of rtiral 
necessities. — ^Four thousand Francs. 

XXIII. For perfecting the art of ;if)repk'ring Anlni^l tft- 
"testines for Cat-gut Strings, &c. — Fifteen hundi-ed Pi^iirfck. 

XXIV. F6r the fabrication of Bar-Copper for the ufee of 
Gilders. — Fifteen hundred Francis. 

xxv. !For Wool best adapted to the use of Hatters. — 
Six hundred Francs. 

xxVr. For the best Memoir on the iriost advantageous 
,mode of raising Merino Sheep, and of CroSs-breedin^ wifli 
Ihose thlat are indigenous to France. — A Gold Ivtedal of 
the value of thriee hundred !Francs. 

XXVII. For the fabriciitiori of Sewing-Needles.— Three 
thoustod Francs. 

XXVIII. For the application of the Stesrm Engine to the 
art of Printing. — Two thousand Francs. 

XXIX. . For TuCining Looking-GlasSes by a method dif- 
ferent from that in <;ommon use. — Two thousand four hun- 
dred Francs. 

XXX. For the preparation of Animal Charcoal from other 
srnbstafices than bones ; and the purification of Animal 
Charcoal that has been already employed. — Two thousand 
Francs. 

XXXI. For the preparation of Fish-Glue (Ichthyocolla). — 
Two thousand Francs. 

XXXII. For the construction of a Hand-Mill for shelling 
Leguminous Seeds. — One thousand Francs. 

XXXIII. For the preservation of Woollen Stuffs, — Three 
thousand francs. 

XXXIV. — For the preparation of Paper frotn the Bark pf 
the Paper Mulberry. — Three thousand Francs. 

REMARKS. 

We have imagined that our Readers will be gratified in 
'the perusal of this Kst, as it H&ri^k to shoW the warm in- 
terest which IS tett m a nation Wirfi wH6m we ^te 6h ^tm$ 



of fnen^ly f^d profit^le iutj^rcwrse, in th^ advaiicei^^nt of 
the. i«^^ a?;te(. The generous labours pf the Societ^ d*E^^^ 
couragement, of Paris, afford a powerful stimulus to nar 
tional mdustry and talents. The premiums which they 
offer, ?ind^ the annual exhibitions of the finest productions 
of the manufactories which they si^perintend, we should be 
gjlad to see ynitated generally, having ^ doubt of th?. 
efficacy of such institutions uppn natipnal jirosperity. 

LIST OB PATENTS FOR NEW INVENTIONS, 

which hqve passed the Great Seal, since Jurte 4, 1822. 

To Henry Septimus Hyde WoUaston, of Clapton, in the 
county of Middlesex, Merchant; for a Bolt or fastening, 
particularly applicable as a night-bolt. Dated June 4v 
1822.— To be specified in two months. 

To William Huxham, of Exeter, in the county of Devon, 
Ironfounder; for certain improvements in the construction 
of Roofs. Dated June 4, 1822. — In six months. 

To Henry Colebank, of Broughton Furness, in the parish 
.of Kirkby Ireleth, in the county of Lancaster, Tallow 
Chandler; for an Engine for the purpose of cutting, 
twisting, and spreading, of Wick used in the making of 
Candles ; by which a great saving of manual labour is ac- 
complished. Dated June 4, 1822. — In two months. 

To John Barton, Deputy Comptroller of our Mint ; for 
a certain Process, for the application of Prismatic Colours 
to the surface of Steel and other Metals, and using the 
same in the manufacture of various Ornaments. Dated 
June 4i 1822. — In two months. 

To James Frost, of Finchley, in the county of Middlesex, 
Builder ; for a new Cement or Artificial Stone. Dated 
June 11, 1822.— In two months. 

To William Feetham, of Ludgate Hill, in the city of 
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London, Stove-Maker, and Furnishing Ironmonger; for 
certain improvements on Shower Baths. Dated June 13, 
— In six months. 

To Denny Gardner, of Edmund Place, Aldersgate 
Street, in the city of London, Manufacturer; for his inven- 
tion of a Stay, particularly appUcable to Supporting the 
Body under spinal weakness, and correcting Deformity of 
Shape. Dated June 13, 18i22.— In two Months. 

To Joseph Wass, of Lea Wharf, in the Parish of Ash- 
over, in the county of Derby, Millwright and Lead Smelter; 
for a certain improvement, which prevents the ill effects to 
vegetation and animal life, that have hitherto been occa- 
sioned by noxious fumes and particles that arise from 
smelting or calcining Lead-ore and other pernicious 
Minerals. Dated June 15, 1822. — In six months. 
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XX.— 0;i tJie Use of the Blow-pipe in Chemical Analysis, 
and in the Examination of Minerals. By J. J. Bi&R^ 

. ZELIUS. * 

** The subject of the work now ofFered to the Public,'* 
'says the author, very truly, in his Introduction, "is highly 
interesting to the practical chemist, the miner, and the 
mineralogist : it is a system of chemical experiments made 
in the dry way, as it is called, and almost always on a mi- 
croscopic scale ; but which presents us in an instant with a 
decisive result/' It is not less true, that the way in which 
he has treated it, is as satisfactory as the subject is impor* 
^nt Mr. Children observes, in his Preface, The name 
of Berzelius, as a skilful and patient experimenter, stands 
^Impst unrivalled.; and the present essay amply vindicates 
. his claim to the high reputation he has acquired. It is an 
invaluable collection of important and new facts; and admi- 
rably supplies the want, which has long been felt and ac- 
^bwledged, of a scientific practical treatise on the blow- 
pipe," (Translator's Preface, p. v.) — The observation is just 
ia tpye^y respect. 

The subject is treated in the following order. History of 
tjie blow-pipe — Description of the blow-pipe — The com- 
DU9tibIe— Thp blast and flame — The support — Additional 
instruments— The re-agents and their use — The habits of the 
pur^ alkalies, earths, metallic oxides, sulphurets, alloys and 

* From the Review of the Translation from the French of M. FrSsnsi., 
br J. Q, Childrek,F.R.S. &c. London^ 1822, in ih^ Journal of Si^enee^ 
£Uerature^ and the ArU^ No. xxvi. 

you If. o 
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xads, before the blow^pipe ; — and the pyrognostic charac-^ 
m0tT3 of Buierals and uruiary calculi. 

Lamps are recommended to be used with the blow-pipe, 
in preference to candles ; as the radiant heat from the 
substance undef examination mehs the tallow or wax^ and 
occasions them to burn away too fast ; and besides, common 
candles do not always furnish sufficient heat. The best 
fiiel for the lamp is olive oil." 

. Under the head " blast and jlame^ are given very ample 
and accurate directions how to keep up a steady blasts and 
produce a strong heat ; and the following instructions for 
oxidation and reduction are very important 

Oxidation ensues when we heat the subject under trial 
before the extreme point of the flame, where all the com- 
bustible particles are soon saturated with oxygen : the fur- 
ther we recede from the flame, the better the oxidation is 
effected, (provided we can keep up sufficient heat) : too. 
great a heat often produces a contrary effect, especially 
when the assay is supported by charcoal. Oxidation goes 
on most actively at an incipient red heat The opening in 
the beak of the blow-pipe must be larger for this kind of 
operation than in other cases. 

For reduction, a fine beak must be employed ; and it must 
not be inserted too far into the flame of the lamp : by this 
means, we obtain a more brilliant flame, the result of an im- 
perfect combustion, whose particles, as yet unconsumed^ 
carry off the oxygen from the subject of experiment, which 
may be considered as being heated by a species of inflam- 
mable gas. If in thisL operation the assay become covered 
with soot, it is a proof that the flame is too smoky, which 
considerably diminishes the effect of the blast. Formerly 
the blue flame was considered as the proper one for the re- 
duction of oxides, but this idea is erroneous: it is, in reality, 
the brilliant part of the flame which produces de-oxidation : 
«ivi; st be directed on the assay, so as to surround it equally 
q;: sides, and defend it from the contact of the air." 
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■ A very advantageous mode of practice^ in order to ac-' 
quire the art of making a good reducing flame, id, to fuse at 
small grain of tin^ and raise it to a reddish white heat on 
a piece of charcoal, so that its sur&ce may always retain a 
metallic brilliancy. Tin has so great a tendency to oxida^ 
tion, that the moment the flame begins to become an oxi- 
dating one, it is converted into an oxide of tin, which covers 
the metal with an infusible crust. We mtiist begin by ope-* 
rating oil a very small grainy and gradually proceed to larger 
fend largerl The greater the quantity of tin that he cart 
thus keep in a metallic state, at a high temperature^ the 
faiore expert is the operator iti his art" 
• The supports are, charcoaP, platinum foil, platinum wire, 
plates of mica, glass tahe^ open at both ends,^ aiid glassi^ 
matrasses* , 

The best of these, except in particulai? cases, 1^ tbe^ 
platinum wire ; arid we can confiriii^ (by" our own ^^xpe-* 
rience, its superior convenience. ** The diameteir ^of ther 
platina wire is abitraryr the finest is the best^ provided 
it be thick enough not to bend with the blast: if too 
thick, it absorbs too much heat." We * find a wire of 
dne-hundredth of an inch in diameter answer the pur*' 
• pose ex<5ellently. The mode of using it is thus described : It 
is to be bent at one end into a hook, which serves as the 
support, in the following manner. Having moistened the 
hook with the tongue, it is to be dipped into the flux, a 
portion of which will adhere to it; this is to be fused by 
the lamp into a globule, which congeals and adheres to the 
curvature: the assay must then be moistened, to make it 
adhere to the flux, which is now solid, and the whole heated 
together. We thus obtain an insulated mass, which may 
be conveniently examined, without danger of our being de- 
ceived by the appearances which sometimes ensue on char- 
coal from the play of colour, when the assay globule is de- 
tached on a black ground. This method is superior to 
either of the preceding $ and so completely answers the 
purpose, that, in most cases, the platina wire is preferable 
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to charcoal, espedally when the reduction of a metalEc 
pxide is to be avcaded. Genenilly speakings all oxidations 
should be perform^ with the platina wire, as well as tho^ 
reductions in which change of colour is the only object in 
view." 

" Plates of micq may he used in roasting ores, when the 
4e^xidating efiect of charcoal on the parts of the assay in 
contact with it might be injurious/' 

" Glass Tubes. — ^When it is necessary to ro^st a sul>r 
ftance, to ^gert^in whi^t it is combined with, I use a glas^ 
tube, two inches long a(; least, about one-eighth of an 
inch in diameter, an4 Qpei^ ^ |^M;h : I introduce the 
assay into it,, at a IJtU^ dist^PffO fromi one pf the epds; ^nd, 
fording: to the tenppera^ure rcqwr^d^ I heat the tube 
either with the spirit lamp or with the common lamp, by 
o;iean8 of the blow-pipe, inclining ;t more or less (the part 
Cpi^^ining the.s^iSjE^y beiiig J^ld dpwn,wards) as it is neces- 
s^y tp pass a more or 1^, rapid current of aiir over the 
9^ay* The volatile subslj^ncei^, not permanently gaseous, 
(Ijiblixi^e iind condcq^c in th^. i\pp§r part of the tube, where 
^heir n^tur^; n^y ascertaiied/'— r-W^e^ charcoal is use4 
^:t\^e svppp^tjL 1^0, author directs. the s^say to be laid with 
|tp Am m *■ oniPfQ^ th^en^H, perpendiQuJar tp,^he layers pf 
wppd : if plap^d pn the ^Q^^on parallel to the layer s^, it 
would ^p^ead oyer th$ si^rfeci^,.. AJthough the sp^^ ber 
tween,tibi^ woo4y layers may consume &ster than the layers 
thems^lv^s^ t^^re is th^s advantage, attending it, that the 
assay rest^, Iq; that case^ merely on th^ summits^ and thu^ 
often has only two or three points . of contact with the char^ 

The re-agents are,, carbbnate of soda, borax, salt of phos^ 
phorus (double phosphate of soda and ammonia), saltpetre, 
vitrified bpracic acid, gypsum and fluor spar, nitrate of 
cobalt, tin,, iron, lead, bone-ashes, silica, and oxide of cop- 
per^ The three first ar^ th0 principal ; the bther^.aire only 
^J9P^ P9casipnaUy. Iti is aJlKiolutely necessary th«t U]# 
;shppld Iw quite purq^ for ofctainiiig them^in whicJIp 
state, and the method of applying them^ ample directions 
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afe given: those I'espeeting the 'tii^ of soda Very nAk 
nute and valuable. This re-agent is of great selryice, in the 
fusion of bodies^ and the redubtiOh of metallic oxides. 
Grahn's mediod of discovering very ihinut^ {Portions of me* 
ial, reduced on charcoal by means of sod% d^erved p»rti« 
cular attention. 

Borax is employed to effect the solution or fusion of a 
great number of substances. Its use is founded oii the 
tendency of its component parts to form compounds that 
are all fusible^ though in different degrees. On ohe hand^ 
it dissolves bases^ and forms with them a fusible doublb 
salt with excess of base : on the other^ it dissolves acids} 
(among which I place silica, and even^ to a certain extent^ 
alumina,) and forms with them acid and fusible douMe-saltsi 
As all these salts comtaonly preserve their transparency ifa 
cooling, we can hence judge the more certainly of Ae 
coloiur which the compound acquires from the substance 
dissolved." 

Salt of phosphorus "acts aii a re-agent, principally by 
means of its free phosphoric acid; and the advantage ^ 
employing this salt, rather than the acid itselfi is, that ihe' 
latter is very deliquescent, much more costly, and is readHy 
absorbed by the charcoal The salt of phosphorus, ther^^ 
fore, shews the action of acids on the assays : its excess of 
acid seizes on all their bases, and forms with them more or 
less fusible double-isaltSf whose transparency and colour 
may then be examined. Consequently, this flux is morb 
particularly appUcable to the examination of metallic oxides^ 
whose characteristic colours it developes much better than 
borax. 

" The same flux exerts a repellent action On acids. Those 
which are volatile sublime, whilst the fixed acids remaih id 
themassiand divide the base with the phosphoric, or yield 
it entirely to it: in tlie latter event, they remain in isuspeil* 
iion in the glass^ without dissolving in it In this respect 
the salt of phosphorus is a good te-agent for the silieifteai 
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it sets the silica free^ which then appears liquefied iii the salty 
as a gelatinous mass. 

. Saltpetre is usefulin detecting small portions of manga* 
nese ;-— vitrified boracic acid, in conjunction with iron, for 
ascertaining the presence of phosphoric acid; — gypsum ancf 
fluor spar are used mutually to detect each other, and have 
no other use. Nitrate of cobalt, in solution in water, is 
employed to ascertain the presence of alumina and mag* 
nesia : with the former it gives a blue colour, with the lat- 
ter a pale-rose ooloiur: the directions given for applying 
fliis test must be carefully attended to, to avoid equivocal 
results* Tin, in the state of foil, is used to promote the re-' 
duction of metallic oxides ;— iron, to precipitate certain me- 
tals, as copper, lead, nickel, and antimony, and to separate 
them firom sulphur or fixed acids. Lead is employed in 
cupellation with bone-ashes. 

The bone-ashes must be reduced to a very fine pow-- 
der ; a small quantity of which is to be taken on the point 
oT a knife, moistened with the tongue, and kneaded in the 
left-hand, with a very little soda, into a thick paste. A hole 
is then made in a piece of charcoal, and filled with the paste ; 
and its surface smoothed by pressure with the agate pestle. 
It is then to be gently heated by the blow-pipe, till it is per- 
fectly dry. (The soda only assists the cohesion, and may be 
omitted.) The assay, previdusly fused with lead, is placed 
in the middle of the little cupel, and the whole heated by 
Ae exterior flame. When the operation is finished, the 
precious metals are left on the surface of the cupel. This 
experiment is so delicate, that grains of silver visible to the 
naked eye, and indeed such as may be collected by the for- 
ceps and extended under the hammer, may in this way 
he extracted from the lead met with in commerce.'* 

Silica, fused into a glass with soda, detects the presence 
of splphur or sulphuric acid; and oxide of copper is used 
to 4etect the presence of muriatic acid. The application o£ 
^ last fe!Btfa( very ingenious^ . — ^ 
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^ We fuse oxhie of copper with salt of phosphorus into 
a dark-green glohule : we then add the assay, and heat th6 
whole before the blow-pipe. If it contain muriatic acid, 
the globule is surrounded by a fine blue flame, inclining to 
purple, which continues as long as any muriatic acid re- 
mains in the assay. Not one of the other mineral acids 
produces a similar phenomenon ; and such of them as form 
cupreous salts, which do of themselves colour the blow- 
pipe flame, lose that property when combined with the salt 
t)f phosphorus. For instance, the earthy mineral, in which 
the blue carbonate x)f copper (from Chessy, in France) 
occurs, communicates an intense green colour to fhe "flamef 
•when heated before the blow-pipe ; but when treated with 
salt of phosphorus previously saturated with oxide of cop- 
per, not the slightest colour is any longer perceptible in the 
flame." 

Under thp head of General Rules for Experiments with 
ihe Blow-pipe^ much valuable information, as to the size of 
the assay, and the order to be observed in experimenting, 
is given, which our limits will not allow us to detail. We 
recommend a careful perusal of them to our readers. 

The next division treats of the phenomena presented by 
different mineral substances before the blow-pipe. The 
experiments were made, (as the author assures us in his Iri- 
troduction,) on pure substances, and present a number of 
instructive and valuable facts. The effects produced by 
the fluxes on oxide of titanium, both pure and mixed with 
iron, and the means of distinguishing it from the glasses d£ 
•ferruginous tungstic acid, ferruginous antimonious acid, and 
oxide of nickel, which assume the same shade as ferrugi- 
nous oxide of titanium in the reducing flame, are very mt- 
nute and important 

Oxide of cadmium, ** on charcoal, is dissipated in a few 
seconds, and the charcoal is covered with a red or orange- 
yellow powder. This phenomenon is so marked with oxide 
of cadmium^ that minerals which, like carbonate of zinc, 
contain xme or two per cent of ciarbonate of cadmium. 
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when exposed for a single instant to the reducing flame 
deposit, at a little distance from the assay, a yellow or 
orange-coloured ring of the oxide, most distinct when the 
charcoal is cold. This ring forms long before the oxide of 
zinc begins to be reduced; and if floccuU of that metal ap- 
pear at the same time, it is a proof that the blast has been 
pushed too far ; but if we can discover no yellow trace be- 
fore the fumes of zinc begin to condense on the charcoal, 
lure may conclude that the assay contains no cadmium." 

Mr. Children has added the following, in a note, on this 
fiubject ; which he had from the late Dr. E. D. Clarke. " If 
platina foil be used for the support instead of charcoal, the 
- yellow or orange-coloured ring is not only conspicuous upon 
^e platina, but, by exposing it to the point of the blue 
^me, the metal is revived, and afterwards deposited upon 
the platina, during its combustion, in the form of a prot- 
oxide^ exactly like polished bronze or copper." * 

The method of distinguishing bismuth from antimony and 
tellurium is very satisfactory; as well as the following, for 
detecting very minute portions of tin and copper. " With 
soda, on the platina wire, oxide of tin combines with effer- ^ 
yescence, forming an insoluble turgid mass, insoluble in an 
additional quantity of soda. On charcoal, it is readily re- 
duced into globule of metallic tin. Some native oxides 
of tin, especially such as contain columbium, are not easily 
reduced with soda; so that, on a first experiment, one might 
doubt its presence; but if we add a small quantity of 
' borax, the reduction is immediately accomplished. 

, " Tin often occurs in nature as an accidental, and, rel^ 
tively, very small constituent part of the ores of columbium, 
titanium and uranium, and perhaps of some others, where 
its presence would be little suspected in experiments made 
in the moist way ; but when treated with soda in the reduc- 
ing flame, particularly after separating the iron, metallic tin 

. * If we do not mistake^ the invention of this i»-oces8 should be ascrihed 
to Dr. WoDaston."— A^ote ijf the Editor of the Journal of Science fife. ^r. 
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is alwayd detected, eveii thotigh it enter iii ho largef pro- 
portion than one two-hundredth part of the weight t)f the 
ora If the proportion of iron be inconsiderable, its reduc-* 
tion may be prevented to a certidn point, by adding boras: 
to the soda." 

Oxide of copper, " with salt of phosphorus, fiises and 
exhibits the same shades as with borax. If the proportion 
of copper be inconsiderable, the glass sometimes becoisies 
transparent and ruby red, 'after exposure to tine redudh^ 
flame, nearly at the moment of congelation. Commonly, the 
glass becomes red, and opaque, like enamel. If the quantity 
of copper be so small that the character of th^ protoxide 
cannot be developed by the reducing flame, we add a litfle 
tin to the assay (whether the flux be salt of phosphorus 
or borax), and immediately continue the blast The before*- 
colourless glass now becomes red, and opaque, oh coolings 
If the blast be kept up too long, the copper precipitates in 
the metallic state, particularly with salt of phosphorus, and 
the colour is destroyed. 

With soda on the platina wire, oxide of copper fus^^ 
into a fine green glass, which loses its colour and transpa- 
rency on cooling. On charcoal, the mass is absorbed, and 
the oxide reduced. There is probably no other possible 
method of discovering such minute propbrtiotis of copper 
as may b^ detected by the blow-pipe, iwall cases where it is 
not combined with other reducible metals liable to disguise 
its properties. In the latter case, we must employ boraK 
and tin. If copper and iron be found together, the same 
operation reduces each separately into distinct particles ; 
which may be known by their respective colours, and sepi^ 
rated by the magnet." 

The methods of examining the sulphurets, arseniarets 
and alloys, and the characteristic effects of acids, as com- 
ponent parts of salts, are given with equal perspicuity and 
detail ; and the mode discovered by the author of detecting 
phosphoric acid, by m^ans 6t htk&cic ici^ if i4* 

gehibiis and useful. • 
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• The last division is devoted to the pyrbgnostic character^ 
fof miiierals and urinary calculi, and constitutes the largest 
^portion of the work. In order to shew our readers the way 
in which this important part of the subject is treated, we 
subjoin an instance taken at random, with which we shall 
conclude our extracts. 

o 

** Chondrodite, firom Pargas, Aker, and America. The 
Brucite of the Americans.^ Alone, in the matrass^ 
blackens by heat, but gives no appreciable quantity of 
water : the black colour disappears by roasting in the open 
air* 

^ On dharcoal it is infusible. The most ferruginous 
chondrodite becomes opaque and brown on the points that 
are most strongly heated. The variety containing less iron, 
that from Xker, for instance, becomes milky white, by the 
•effect of heat. 

With borax fuses slowly, but completely, into a trans- 
parent glass, slightly tinged by iron. If the glass be satu- 
rated with the chondrodite, it loses its transparency by 
fUfcming ; it does not, however, become milky white, by the 
effect of heat. 

With salt of phosphorus decomposes pretty easily, and 
leaves a semi-transparent siliceous residuum : the glass is 
clear and colourless, but becomes opalline on cooling. A 
«mall quantity of soda transforms it into a difficultly-fusible 
grey scoria : with a larger quantity, it intumesces, and be- 
comes infusible. 

*^ With solution of cobalt, in a strong heat, it gives a pale- 
red colour, not pleasing to the eye. Chondrodite from 
Pargas gives a brown grey, the action of the iron pre- 
venting that of the oxide of cobalt on the magnesia." 

The portion of this work devoted to the examination of 

• Silicate of ma^n^tta.— Almost all the mdgnesian silicates contaia a 
combustible substance, which becomes charred when heated in dose ves- 
, oels. If the mineral be then heated in the open air, the charcoal bums 
away, and the black colour disappears. Steatite is a remarkable in- 
itance.'' B. 
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\mnkty calculi, though brief, ivill be found of great ufility 
and importance, especially to medical men ; to whose atten- 
tion we earnestly recommend it, as simple and infallible, 
and requiring no more chemical knowledge than every phy- 
sician ought to possess." 

To tffig general analysis, and the copious extracts which 
we have given of the work before us, it is unnecessary to 
add much more : the latter prove our opinion of its merits ; 
for we should not have thought it necessary to lay so much 
df its contents before our readers, were we not desirous, by 
the specimens we have fiirnished, to induce them to form a 
more intimate acquaintance with the work itself ; and we 
have no hesitation in assuring them that they will be amply 
rewarded for their trouble. 



REMARKS BY THE EDITOR OF THIS WORK. 

We have thought it our duty to lay nearly the whole of 
this able review before our readers; believing that their opi- 
nion of the merits of the original work, and of Mr. Chil- 
dren's translation, will be much enhanced by the sanction 
afforded to ,them by the Professor of Chemistry in the 
Royal Institution. And we shall consider it incumbent 
upon us to make additional extracts from the translation 
^tself, in the progress of our undertaking. 



XXL — Analysis of Tutenag, or the White Copper of Chincu^-^ 
By Andrew Fyfe, M. D. Lecturer on Chemistry, Edin^ 
lurgh^ tsfc.* 

Very different statements have been given of the composi- 
tion and origin of tutenag, used by the Chinese in the for- 
mation of many of their metallic utensils. 

According to Keir, it is a white alloy of copper, zinc, 

* ¥i6m iheE^nburgh PhUoiophiealJoumaty No. xiii., for Juty 182tl 
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and iron, which is very hard and tough, but at the 8am# 

jtime malleable^ and taking a fine polish. An inferior 
sort of it, according to the same author^ is more of the co* 
lour of brass. 

De Guigne^ on the contrary, states, that its properties, 
especially that of imparting to copper a white colour, and- 
rendering it less liable to acquire verdegris on ifs surface, 
prove that it does not contain zinc. According to him, it is 
an alloy of iron, lead, and bismuth. 

Engestroem, in the Stockholm Memoirs, states, that the 
Pak'Fong, or white copper of China, is composed of cop* 
per, nickel or zinc, the last of which amounts to seven- 
sixteenths of the whole, and the proportions of the two first 
are to each other as 5 to 7. 

Dr. Howison of Lanarkshire was so fortunate, when in 
China, as to procure a basin and ewer of Chinese or white 
copper, a part of which he sent me for analysis. From the 
experimentis I have performed on it, I find the composition 
lo be different from what is stated by the above-named 
chemists ; its component parts being coppei*, zitic, nickel, 
and iron; the last of which, however, is but small iik 
quantity. 

The basin in the possession of Dr. Howison is of a 
whitish colour, approaching to that of silver ; and is very 
sonorous. When held in one hand, and struck with the 
fingers of the other^ the sound is distinctly heard at the 
distance of an English mile : it is also highly polished^ 
and does not seem to be easily tarnished. The piece that 
was sent me I found was malleable at a natural tempera- 
ture, and at a red heat ; but when heated to whiteness, it 
was quite brittle, breaking with the slightest blow of a 
hammer. By great caution, it was rolled into thin plates^ 
and was drawn into wire of about the thickness of ^ fine 
needle. When fused in contact with the atmospheric air, 
it oxidated, and burned with a whitish flame, in the same 
way as zinc does. Its specific gravity at 50" was 8.^3^. 
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TVe grains of it were subjeqted to analysis, with, the 
new of ascertaining the proportion of its ingredients : the 
result was, 

Copper - - 2.02 or in the 100 parts, 40.4 



Zinc - . 1,27 25.4 
Nickel - - 1.58 81.6 
Iron . . 0.13 2.6 



5.00 100.00 



The method which is practised in preparing white cop- 
per is not known in this country; though it seems to be the 
general opinion that it is procured by the reduction of aQ 
prCji cont^ining< the ingredients of which it is composed. 
In a Lettei; I received from Dr. Howison, he mentions, that 
Dr. Dinwiddie, who accompanied Lord Macartney to 
China,^ shewed him, when at Calcutta, several specimens of 
the oce from which he was told the white copper was pro- 
eure49 a^<d which he- obta^ined at Pekin. The basin in the 
ppssessipn of Dr. Howison cost in China about one-fourth 
of its weight in silver ; and the exportation of utensils of . 
this allay is prohibited. These circumstances also render 
probi^bl^ th^ opinion that the white copper is obtained by 
the reduction of a metallic ore i for in China labour is cheap ; 
i^nd the met;€ils composing it are said to be found in great 
libimda^ce. 



tlEMARKS BY THE ^IDITOR. 

This communication is of very considerable importance ; 
nid^el l^jaing qow obtained in quantities from the cobalt 
iBQ|Hif%otpire]^$ m tjkp, Potteries, and much employed, in var 
lioius; B9^t^l^ Gonipounids, l^irnungham. Tutenag use4 
fb^Qierly to be knported pretty largely info this country ; 
fmd was very much employed in, the manufacture of can- 
4Ie^tic^3 ^nd other articles of domestic use, as a substitute 
fpr-i^lver ; and also for pistol-barrels, which would bear 
«k higher degree of proof than iron barrels. We hope that 
xpaon&ctucer will soon: put tht^^^lysb tp the tes% 



S6 Editor onihe Improvement of Domesiie Telegraphs. 
and^tiiake English ttitenag ; of the success of which we 
sh6uld be glad to be infomed; in order to communicate it 
to the Public. 



XXII. — On the Improvement of Domestic Telegraphs. By 
the Editor. 

Having obtained, since the communication in our last 
Number, further particulars respecting the Rev. Mr. Hall's 
Domestic Telegraph, we hasten to lay it before our Readers ; 
together with suggestions for its improvement, as well as 
for the improvement of all the others described. 

It appears that the list of articles in Mr. Hall's telegraph 
were arranged in four vertical columns ; each being nuiQ- 
bered at the top, from 1 to 4 ; — and that, in order to 
shew in which column the required article was placed, so 
many distinct pulls of the bell were made : — ^no particidar 
order or arrangement, however, was observed in the distri- 
bution of the articles in the different columns. Now, we 
consider it would certainly be a very considerable improve* 
ment, to borrow the arrangement in Mr. Pearson's Ame- 
rican Domestic Telegraph, and to apply it to Mr. Halls, as 
well as to Merlin's ; that is, to make one column contain a 
list of such articles as are mostly in request ; a second^ 
the alphabet; a third (or even two or three additional 
columns), a series of numbers, from 1 to 100 : and thus 
these two telegraphs would indeed become exceedingly 
useful. 

Mr. Pearson's telegraph, and the simplified circular oned 
recommended by the Editor, would likewise be very consi- 
derably improved, by extending the circles of numbers! 
but still more so, by the employment of bells, in Mr. Hall's 
manner ; — or, in case of one telegraph communicating with 
the other by means of a single metal-rod, that rod might 
also be made the medium of conveying sound from one to 
the other, by striking slight blows upon the end of it with 
any proper hard substance ; as hereby the house, ware* 
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house, t>ffice, &c. ^uld be less disturbed by the continual 
ringing necessary to be kept up by Mr. HalFs method. 

The signal for the messuage being understood by the 
party with whom communication is carrying on, might be . 
made, either by giving to the rod a shght degree of vibra* 
tory motion, or by striking it as above mentioned : and, 
indeed, there is no reason why communications might not 
be thus equally well conducted, by each party, with the 
substitution of an inflexible rod, in place of the line used, 
in Mr. Hall's telegraph. 



XXIII. — On the Manvfacture of the Tartaric Acid, in 
France.* . 

The tartaric acid was discovered by Scheele, in 1770; it 
was he at least who first published the means of separating 
it from its compounds: but Duhamel^ Margraff, and 
Rouelle the Younger, had, for some time previous, placed 
beyond all doubt the existence of thi8 acid in tartar. 

This acid cannot be formed, like many other vegetable 
acids, of vegetable matters indiscriminately, by the re-action 
of the nitric acid : it exists in the juices of many fruits, and 
particularly in those of grapes and tamarinds, but not 
sufficiently uncombined to be easily extracted. One vege- 
table product alone contains it in large quantity, and fur- 
nishes us with the means of procuring it ; this is, the tartar 
deposited in the casks which contain wine : the tartaric 
acid is here combined with potash, and forms a super-salt, 
which is called the acid tartrate of potash, or li-tartrate of 
potash, because this salt contains double the quantity of acid 
necessary to saturate its base. 

The method which Scheele has published, and which is 
the only one that can be employed to obtain this acid, is the 
same with that used to procure the citric acid (which 
has been fully described by Mr. S. Parkes, in his Chemical 

«^ / . * Froiaihe DictioHnaire Ttchmologiptg. 
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pssaya) : the same vmxih ifmt pxeca^ution^i vnk a' 
word, the same process entirely, miust; he employed hi the^ 
manufacture of the tartaric acid: of course, it becomes 
superfluous to repeat it,, and we need therefore only speak 
of the difference in the results which we obtain in the twa 
cases. 

The tartar, as we have before said, is a super-salt : we 
may therefore consider its acid as existing under two 
forms one portion ap being completely saturated by ita 
base ; and another portion will be found, as we may say, jn 
a free state. In fact, when we decompose this salt, the 
following circumstances take place ; and the proof is, that 
we can separate one of these two parts without touching^ 
the other ; — which is a fortunate circumstance ; for, were it 
otherwise, the preparation, of this acid would become much 
more expensive. If we lyould subtract that portion of the 
tartaric acid which is ia a fre^ state, we must not add to it 
pure alkali ; but if^ hy means of a base, we would deprive 
it of all the acid, to unjte it to this b^se ^nd to transform i^ 
into insoluble tartrate, then the potash> freed from the com- 
bination, would remain in the liquor in a caustic state. It 
ijcfay have a re-action sufliciently powerful on the insoluble 
tartrate to prevent it from precipitating : and it should be 
observed, that this always occur? when the tartar is treated 
with lime. The tartrate of lime which is formed is retainet^ 
in solution by the caustic: potash ; and if the wliole be eva- 
porated, nothing is obtaj|ned but a gelatino^s mass, semi- 
transparent, and resembling, in its appearance, soap melted 

a small quantity of boiling water:. We s^re then obliged 
to commence with removing that portion, of free acid, by 
employing chalk ; that is to say, water is heated in a com- 
Vp^jt bason ; some pinches of pulverized cream of tartar are 
thrown into it, and the chalk is sifted unifonnly over thjB 
ts^urface of the liquid through a hair-sieve, and immediately 
fl|tirred with a wooden spatula ; effervescence is thus pro^ 
duced, the tartrate of Ume is precipitated, and there re- 
mains in the hquid the neutral tartrate of potash. We thus 
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itdd, successively^ cream of tartar and chalk, till the whole 
quantity designed to be operated upon is employed. Con- 
cerning the respective projportions of these two saltsj we 
must be guided by the disengagement of the carbonic acid* 
So long as effervescence is produced, chalk is to be added ; 
of which about four parts in ten is consumed. The tar- 
trate of lime is afterwards washed ; and then decomposed 
by a quantity of sulphuric acid, equal to that of the chalk 
employed. We must be particularly careful that the 
citrate of lime be decomposed in sulphuric acid, diluted 
with from three to four parts water; and every thing els^ 
is managed exactly as we have already directed. 

The solutions of the tartaric acid do not crystallize till 
they attain from 36 to 38 degrees of the areometer ; they 
then become so viscous, that the particles are separated 
with difficulty. . The crystallization of this acid is best per- 
"formed by the well-regulated heat of a water-bath^ because 
then the Uquid may be preserved in a state rather more 
fluid. The acid thus obtained is not pure ; it still contains 
a considerable quantity of sulphuric add, and is gener^y 
too much coloured to be used in this state : it is purified 
by being submitted to a second, and sometimes to a . third 
crystallization ; but then the crystals are less detached> 
and less regular than at first : the addition of a small quan- 
tity of animal charcoal contributes to give them a more 
brilliant whiteness. If we would obtain this acid perfectly 
pure, that is to say, entirely free from the least portions of 
sulphuric acid, it is requisite to crystallize it repeatedly, 
until the precipitate which it forms in the solutions of salts 
of baryta or of lead shall be completely soluble in the 
pjuure.mtric acid. It has been proposed, as a better means 
of purifying it, to use vitrified litharge ; to be added to the 
solution of tartaric acid, and to be stirred frequently until 
the sulj^uric acid shall be entirely separated. Through 
this solution a stream of sulphuretted hydrogen is after- 
wards passed, to separate from it the oxide of lead which 
has been dissolved : it is then heated, filtered, and evapo- 
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rMttd^(The writer has seldom seen this method succeed 
well) 

We have obseryed» that, in the use of chalk, the excess ' 
only of the acid is separated, and that in the liquid there 
still remiuns the neutral tartrate of potash : part of this 
salt may be separated by adding to the concentrated solu* 
Hon a proper proportion of sulphuric acid. The potask 
divides itself between the two acids ; so as to form, on the 
one hand, sulphate of potash, which dissolves ; and, on the 
other, an acidulous tartrate, which^ being somewhat soluble^ 
is deposited in small granular crystals. This cream of 
tartar is afterwards treated as in the former case. Another 
means is also employed for obtaining the acid from the 
tartrate of potash : they decompose it by muriate of lime, 
when they happen to have it in great abundance. The two 
acids reciprocally change their bases ; that is, they form 
tartrate of lime and muriate of potash. The acetate of 
Hme may be employed for the same purpose, and with as 
much advantage. 

The crystidline form of the tartaric acid has not yet been 
determined : we can never obtain regular crystals of it, but 
either masses or crystallme crusts, from whence proceed 
points which appear to be tetrahedral prisms. The taste 
of this acid is very strong ; but it is pleasant, and has 
nothing austere in it. When it is burnt upon live coals, 
it detonates considerably, and emits the odour of caramel 
(or burnt sugar). If it be heated in a close vessel, it de- 
esomposes;^ and affords, besides the products furnished by 
aft other vegetable matters under the same circumstances, 
a partioidar acid, si»ceptible of crystallization, whi^ has 
been called pyrO'iartaric acid. That which more particu- 
Isriy characterizes: the tartaric acid, and by iriiich it is well 
known, is the property it possesses of prodncing imme- 
diately a precijntated crystalline cream of tartar,^ by pour* 
ing it in excess into a concentrated! si^tion of potash* 
Thi9 experiment is sometimes made, by using the neutral 
tastrateof potash, instead of potash; which is wrong; 
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because most of the acids sepai'atd froM the credm of tiiftkt, 
carrying off a portion of its base. Both in medicine and 
the arts, many combinations of the tartaric acid are em- 
ployed with the alkalies or metallic oxides ; and particularly 
the simple tartrates of potash, of soda, and of iron, and 
the double tartrates of potash and soda, potash and iron, 
and potash and antimony. 

The nature of the tartaric acid is yet but little known : 
it appears that it may be found in the same manner as the 
oxalic acid, and that it has, like that, a component base. 
The following, however, are the comparative results of the 
analysis of tartrate of lime and tartrate of lead. 

MM. Thenard and Gay-Lussac, by analysing tartrate of 
Erne, have found that the tartaric acid was formed of 

Hydrogen 6.629 

Carbon 24.050 

Oxygen 69.321 

M. Berzeliud h^ deduced, from an analyds of tartrate of 
leadi that the same acid contained 

Hydrogen 3.951 

Carbon 36.167 

Oxygen ......... 59.882 

M. Berzelius supposes that the tartrate of lime employed 
by MM. Thenard and Gay-Lussac contained 34.54 in an 
hundred of water; but it is most probable that this enor- 
mous difference arose from a peculiarity of the tartaric 
acid in these two salts. 

The uses of the pure tartaric acid are very numerous) 
because it is substituted, on account of being of less value» 
for the citric and oxalic acids^ whose properties, in a great 
measure, it possesses. Hence it is employed in calico^ 
printing; and is also frequently used in the making of 
temonades, &c. R* 
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XXIV.-^O/i tfie Manufacture of Oxalic Acid, in France^ 
(Continued from p. 66.) 
On subjecting any kind of vegetable matter whatever to 
the action of nitric acid^ we know that the acid is decom« 
posed with more or less rapidity, according to the quantity 
of ^icid employed, its degree of concentration, the tempe- 
rature of the atmosphere, and the nature of the substance 
on which it acts : the products of this decomposition are 
extremely varied, and equally depend on the influence of 
Other causes which we shall presently describe. In this 
operation, it is, therefore, essentially requisite to have regard 
to all these circumstances, in order constantly to obtain 
advantageous results. It is not sufficient that we always 
employ the same proportions exactly of nitric acid and 
sugar, to obtain the same quantity of oxalic acid ; it must 
also be used exactly in the same manner. M. Chaptal, in his 
" Vhemistry applied to the Arts,'' advises to take nine parts 
of common nitre and one part of sugar ; to mix them toge- 
ther, and submit them to the action of heat The re-action 
is then most lively ; it disengages a considerable quantity of 
nitrous vapours, and produces oxalic acid in much greater 
proportion than if the nitric acid had been added by 
degrees ; because, according to the same author, the decom- 
position is more complete, and a less quantity of malic acid 
is formed. It must be confessed, that, in spite of the con- 
fidence which we might be induced to place in the results 
announced by M. Chaptal, we can scarcely believe it to be 
as he states. We have always found it preferable, and in 
&ct more efficacious, to employ the nitric acid in small 
quantities at a time ; as, otherwise, the oxalic acid is decom- 
posed as fast as it forms. The inconvenience which is said 
to attend the production of malic acid is not so in reality ; 
since it transforms itself into oxalic acid, on being submitted 
to the action of a fresh quantity of nitric acid. I'he method 
foimd best to succeed, is this : On 24} pounds of starch 
divided in several tubulated retorts arranged on a common 
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sancUbathy 7S pounds of ordinary nitric acid are poured, 
and left to act : the starch very soon dissolves, decomposi- 
tion commences, and nitrous gas is formed in great abun- 
dance* When the action is terminated, 24 pounds of nitric 
acid are added, and a gentle heat applied : the red vapours 
again appear ; and a moderate degree of heat must be kept 
up during the re-action. The liquid is afterwards poured 
- into earthen pans, and left to crystallize : we thus obtain, in 
the first instance, about five pounds of oxalic acid. We 
then put together the mother-waters, heat them, and add 
by degrees 24 pounds of nitric acid : which second opera- 
tion affords nearly two pounds eight ounces of crystals. 
The saihe treatment of the mother-waters is to be repeated 
a third, and a fourth time. The total produce of the 
purified oxalic acid nearly equals the half of the starch 
employed: and the entire acid consumed is equal to a 
sixth part. The purification to which the oxalic acid is 
submitted consists in simple solution and crystallization, 
to free it from the nitric acid with which it is impreg- 
nated. 

In treating on the sulphuric acid, we have explained a 
process which also furnishes the oxalic acid; but as this is 
only a secondary product, and as the principal aim is to 
form the nitrous gas to serve in the transformation of the 
sulphurous into the sulphuric acid, so we do not take the 
necessary precautions to obtain the more advantageous 
results of that process, wherein we are directed to put ail 
the nitric acid at once on the melasses. To this process, 
however, imperfect as it is, we must attribute the low price 
of the oxalic acid. It is easy to afibrd a reason for this, 
on reflecting that the nitrous gas, which is formed in this 
case, well pays, by the quantity which it affords, for the 
nitric acid employed ; and, consequently, the oxalic acid 
which is thus obtained costs nothing, or nearly nothing. 

In Switzerland, the manufacturers of printed linens have 
recourse to another means for procuring the oxalic acid : 
they extract it from the salt contained in the oxalts^ or 
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yfood'Bomel, and the rutnex acetosella or sprrel, plants 
3^hich grow abundantly in that country, and which for 
loany years have been i^i object of particular cultivation. 

By the following process, they decompose the salt of 
^orrel (acid oxalate of potash) by the acetate of lead ; and 
the oxalate of lead^ which results therefrom, by the sul- 
phuric acid. For this purpose they dissolve 50 kiL of sidt 
pjf sorrel in IS to 15 parts of boiling water ; and, apart from 
they also dissolve 150 kiL of acetate of lead in col4 
^ater* These two solutions are mixed by degrees, and a 
yery strong action takes place : thf y are then left at rest a 
sufficient time, and the liquor is drawn off : the residuun;! 07 
f^ttUng is wa^Ued. pver four or five different times, until thp 
pnec^itate is freed from every extraneous substance; the^ 
poured into earthen p^ns or stone jars^ and treated with 
^eak sulphu^ i^cid. For thfe proportion of salt which we 
bay^ indicated, they tak^ froiQ S7 \9 50 kiL of sulphuric 
acjd^ which t^ey dilu1;e with five or six parts of water; and, 
to profit by the heat produced from this mixture, it is to be 
made at once, and instantly poured on the oxalate of lead ; 
|h^ whole to be if ell stirred from tim^ to tioie. To be 
^SUi^^d of the success of this operation, it is well to assay 
sinall portion of the filtered liquor by the test of the 
9^uri^te of barytes : if the precipitate formed is almost 
Vfjbolly soluble both in pure and diluted nitric acid, it is a 
^tain sign that the decomposition is effected : on the other 
Ip^d, they allpif the acid; to remain a much longer time, 
^d sometimes even pour the mixture into a leaden boiler 
a^ slightly heat if. When they judge that the operation 
i^i|,termin£^ted) tliey decant it; and wash the residuum in hot. 
If^i^ter, till the washings be no longer sensibly acid. All the 
l^qi^or^ a^t'e next mixed together, and then evaporated, till 
tbey acquire a little consistence, and become more viscid : 
they thei? withdraw the fire; and obtain, on coojing, th^ 
QX^ic acid, crysjb^lizi^d in i^^edles ij^term^^ed wfth each 

It gftwrally feppeni, thf^jt tlm Wfthp ^cid obtained by. 



Ais^ process onfy lake» the form of needles, or of veiy short 
affid small prisms ; whilst that produced Ipom vegetable 
matlleri ^ated by the nitric acid, affords Ibtig quadrilaterd 
prisms, ^sometimes nearly two inches long. It appears tfadil 
ttiis difference is caused by^ a remaind(er of the extractive 
matter contained in the salt of sorrel, from which it can only 
be freed by precipitations and washings. One thing is cer« 
tain, that this inconveniends may be obviated^ if it may/ bs 
ealled an inconvenience^ by adding to the liquor^ towards 
tibe end of the evaporation, for each kil. of the salt of sorrel 
emplo3red, about 100 grammes of nitric acid, at 5"" of die 
areometer, diluted with nearly six parts of water. By me&iis 
lof heaty the nitric acid acta on the matter which opposed 
the crystallization; and the oxalic acid is thus obtained in 
beautiful prisms. — By this process, an hundred parts of 
salt of sorrel, of a good quaUty, gives seventy-five of 
oxs^ acid. 

In this double decomposition of the quadroxalate of pot^ 
ash by the neutral acetate of lead, we obtain, on the one 
lland, the insoluble oxalate of lead, and, on the other, the 
acid acetate of potash which remains in solution. When 
. we operate in the large way, we may withdraw part of this 
acetate, and finish the saturation with lime; then evaporate, 
and treat the dry acetate with sulphuric acid, to obtain 
acetic acid. The residue of this decomposition is formed 
of siilphate of lime and sulphate of potash, ^ich may be 
.separated by simple lixiviation* 

This vegetable acid possesses some remarkable propers- 
ties, which we sEall here briefly point out ; as on: them 
depend general considerations of great interest It bas^ 
like all other acids, a sharp taste: it reddens litmus, &c. &e, 
Itnot only forms salts with divers bases, but, according to die 
observations of Dr. Wollaston, it may be combined wit& 
the same oxide in four different proportions ; so that we 
find amongst them, sub-oxalates, neutral oxalates, acidi>- 
lous oxalates, and. acid oxalates ; and we have seen that the 
quantities of oxalic acid necessary to form these different 
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degrees of combination will be found in die proportions of 
1, 2, 4, 89 to the same quantity of the base; as the acidu- 
lous oxalate contains twice as much acid as the neutral 
oxalate^ and the acid oxalate contains a fourth; whence 
arise the expressions, bi and quadroxalates. The salt of 
sorrel is of the latter class. One very singular property of 
the oxalic acid, and which leads to uncertain results, is that, 
discpyered by M. Dulong* This acid, entirely depnved of 
water, and such as obtained by sublimation^ combines 
without loss, with several bases ; and loses from 20 to 
100 in combining with others, especially with the oxides 
of lead and zinc. Moreover, these two oxalates, when well 
dried, afford no traces of hydrogen in the products of their 
analysis by fire : we can only detect the carbonic acid, and 
the metal in its metaUic state. Sometimes, however, the 
carbonic acid is mixed with a little gaseous oxide of car* 
bon, but then the metal will be found united with a small 
proportion of oxide also. 

We see, therefore, after all that has been said, that these 
salts are formed of a metal, and the elements of the carbonic 
acid ; and yet, when they are decomposed by the hydro- 
sulphuric, the sulphuric, the hydrochloric, and other acids, 
we obtain, in the liquid, the common oxalic acid. M. 
Dulong has proposed many hypotheses to account for these 
phenomena: in one hypothesis, he supposes that the sub- 
limed oxalic acid contains about a fifth of its weight of 
water ; that this water may be disengaged from certain salts, 
and retained by others ; and that the acid admits carbon 
and oxygen into its composition only in the intermediate 
proportions to those which constitute carbonic acid and the 
gaseous oxide of carbon. In a second hypothesis, M. 
Dulong considers the oxalic acid as formed of carbonic acid 
aiid hydrogen : in this case, that which has been sublimed 
will not contain water ; and that obtained by the calcination 
of several oxalates will result from the combination, of the 
hydrogen with the acid of the oxygen of the base : so that 
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the oxalic aqid would be a true hydracide, of which the car- 
bonic acid will form the foundation. 

We are fearful of outstepping the limits allowed to us 
by entering into longer . details ; but we cannot repeat too 
often^ that the most complete study of the nature of this 
acid would necessarily lead to important results on the 
nature of vegetable acids. 

We terminate thid article by observing, that previous to 
the fine experiments of M. Dulong the nature of the oxalic 
acid was not understood ; so very different jvere the results 
obtained by the most celebrated chemists. 

According to the analysis of r Carbon . . S6.66 
MM. Thenard and Gay-Lus- < Oxygen . . 70.689 
sac, the oxaUc acid contains v Hydrogen . 2.745 

r Carbon . . 33.35 
And according to M. Berzelius, < Oxygen . . 66.41 

(.Hydrogen . 0,24 
This discrepancy, however, is perfectly explained, when 
we see that it is owing to the two different states of the 
oxalic acid, arising from its several combinations. MM. 
Thenard and Gay-Lussac analysed the oxalate of lime, and 
M. Berzelius the oxalate of lead. R. 



XXV. — On various Processes employed in Jewellery, 
By the Editor. 
[Continued from p. 65.] 

ON THE BOIL, FOR GOLD WORK. 

It is a very curious circumstance, that the best workmen in 
this branch of jewellery have at this day no other menstruum 
for giving the last high finish in colour to their beautiful 
articles, than the employment of the compound salts of 
alum, nitre, and common salt, wherewith to form a sort of 
aqua-regia, or nitro-muriatic acid ; instead of employing 
the nitro-muriatic acid itself :--such, however, is the fact 

They put into a crucible one part, by weight, of alutn 
(su\phate of alumine), two parts of nitre (nitrate of potash), 
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and one part of common salt (muriate of soda), with a very 
little water; and make it boQ over the fire in the forge-* 
hearth* When the salts are dissolved, chiefly in their own 
water of crystallization, the articles, previously strung upon 
a pl^tina wire hooked together at its ends, are put into the 
boil, as it is termed, and frequently taken out from time to 
time, and washed in water, to see when the proper effect is 
produced ; which is longest in taking place in those parts 
which are united by soldering. 

In this mode^ the copper, or silver, which entered into 
alloy with the gold forming the articles, are dissolved ; and 
the surface of the articles appears of a true gold colour 
only* 

This process, or one differing from it only in the propor- 
tions of the three salts, has long since been published in 
Smith's Laboratory, or School of jirts,** as a solvent for gold ; 
equal parts of each salt being employed : and in this way the 
Editor succeeded in readily dissolving leaf-gold ; the salts 
becoming tinged of a deep yellow colour, and the fumes of 
the nitro-muriatic acid extricated most copiously. He also 
succeeded, by the employment of French brandy, in taking 
up the gold from its solution, leaving the salts perfectly 
white ; and thus forming, as it were, an ethereal solution 
of gold. It is, however, most certainly an improvement, to 
double the quantity of the nitre. 

TO RECOVER THE GOLD FROM THE WASHINGS OF THE BOIL. 

Strange as it may appear, yet it is a fact, that, till very 
lately, the jewellers constantly threw away the water into 
which they, had dipped the articles taken out of the boil, 
without being at all aware of the quantity of gold they also 
threw away with it ! Latterly, however, a person possessed 
of Qiore chemical knowledge, has made a considerable benefit 
b.y instructing the jewellers, at the price of five guineas 
each) in the method of recovering that gold which hereto- 
fore they had so very thoughtlessly wasted. His process 
is as follows: 
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y The water is put into a large earthen- ware pan, kept 
constantly co^vered, and a solution of copperas (sulphate of 
iron) is added to it : the gold soon appears, in the form of 
an impalpable powder ; and, when a sufficient quantity ^ 
separated (in a week's time for instance)., and when no tur-< 
bidness 19 produced on adding more of the solution of cop-, 
peras, the water is poured off, and the sediment put by to. 
dry ; the sediment being preserved from time to time, until a 
sufficient quantity is collected to be fused in a crucible, 
with the addition of nitre to oxidate the iron. The gold is 
thus obtained in a state of purity. 

ON FORMING THE GOLD BEADS USED IN FILAGREE-WORK, &C. 

These are made by boring shallow conical holes with a 
toothed rimer, all over the surface of a piece of flat char- 
coal; and, according to the intended size of the beads, 
putting into each hole, two, three, or more rings of gold, 
wire, formed by wrapping the wire around a cylinder of 
about a quarter of an inch in diameter, and then cutting the, 
helical coil of wire into single rings, each containip^ a 
similar quantity of gold, which is the object of coiling and, 
cutting the wire into rings. These being submitted to the 
action of the flame of the lamp, urged by the blow-pipe, 
quickly fuse, and unite together into small globular beads. 

ON MELTING GOLD AND SILVER ON CHARCOAL, AND CASTING 
THEM INTO SHAPE. 

The jewellers avail themselves of the exceedingly slow 
conducting power of charcoal for heat, to melt a conside- 
rable quantity of gold or silver occasionally, without th^ 
employment of a crucible, or the use of a forge-hearth or 
wind-furnace. To effect this, they saw asunder, length- 
'ways, 9 cylindrical piece of sound charcoal, and rub flat 
both faces. The charcoal ought to be at le^^st two inches 
ip diameter, and. seven or eight inches, long. Near the end 
of one of the pieces, they excavate a hemispherical Qavity, 
llM*ge enopgh to hold the scraps of gold or silver wbiph they 
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intend to melt, together with a sufficient quantity of borax 
to flux them. Between the two prepared surfaces of the 
charcoal, a flat piece of copper, or other proper metal, 
is then put, of a thickness equal to that of the mass to 
be cast, and having a cavity made in the end of it, of the 
shape to be given to the gold to be cast, and opening at the 
end, outwardly : this is smoked all over, by being held over 
the flame of a lamp, previous to its being placed between 
the two pieces of charcoal ; and the whole is bound firmly 
together with iron binding-wire. — It should be observed, 
however, that, previously to placing the metal mould 
between the pieces of charcoal, a slit or channel must be 
cut, leading from the hemispherical cavity in the charcoal to 
the mouth of the mould. 

When all is ready, the flame of the lamp is directed, by 
means of the blow-pipe, upon the gold or silver in the 
cavity ; and the heat continued until the metal is melted ; 
when, by inclining the charcoal, it flows directly into the 
mould. 

A variety of moulds are of course provided ; and thus 
small quantities of gold or silver are cast into various forms, 
with great convenience. 

OF THE jeweller's LAMP. 

This is of a very simple and convenient foim, being made 
on the principle of the bird-fountain ; that is, having an air- 
tight reservoir at its back, to hold a supply of oil, and a 
cup to receive it ; and always containing an equal depth of 
oil, which is regulated by the situation of the hole made at 
the bottom of the reservoir, where the oil enters the cup. 
In the front of the cup, a spout is fixed to receive the cotton- 
wick of the lamp, which is of the thickness of a finger. 
The front of the spout forms a tube ; but the back of it is 
open at the top, for the purpose of pushing the wick out- 
wards, by means of the beak of the blow-pipe, when the 
lamp is to be used; or of retracting it nearly within the 
end of the spout, to keep it merely alight during the time it 
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is not in use, and thus avoiding an useless waste of oil. 
This lamp is supported upon a stand of foot, of a conve- 
nient height for use. 

[To be continued.'] 

XXVI. — On the Microscope. By the Editor. . 
[Continued from Vol. I. p. 446.] 

IMPROVEMENT IN VIEWING EXTEMPORANEOUS TRANSPARENT 

OBJECTS. 

The general directions given for viewing transparent ob- 
jects, are, to place them between two glass slips ; and to put 
the. whole under the springs of the stage of the microscope, 
to confine them closely. 

In this way, however, the thickness of the uppermost 
l^lass slips is so great, that it is impossible to view the 
objects under high magnifying powers. But, in order to 
remedy this evil, the Editor has lately substituted, with 
jgreat success, a slip of mica, or talc, instead of the upper- 
most glass slip ; and can thus readily employ lenses of the 
one-30th or one-50th of an inch focus; on the great ad- 
vantages of which it is quite needless to enlarge. 

ON THE REMOVAL OF THE GLARE OR GLITTER PRODUCED BY 
. THE EMPLOYMENT OP BRILLIANT LIGHTS, IN VIEWING 
^ OBJECTS IN THE MICROSCOPE. 

' It is well known, that the best light for viewing' directs 
distinctly is that afforded by a white cloud : as, however, 
this is not to be obtained at all times, and s^s it is therefore 
necessary to employ the light of the sun, or of a lamp, can- 
dle, &c. to illumine the objects, so it is exceedingly desirable 
to free their images from the prismatic colours; which 
always accompany them, when the above means of illumi- 
nation are employed. 

The Editor finds, that when one side of the convex lens 
used for concentrating the sun*s light upon the object is 
either left unpolished, or afterwards greyed, by the employ- 
ment of the jinest washed emery in the grinding tool ; or if 
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a dat glass, very finely greyed by the same metos, be placed 
in the cdl in the middle of the stage, imder the objects ; 
that all the good effects produced by the light from the 
cloud can be obtained at all times, and with a superior 
degree of brilliancy. ^ 

It is impossible to conceive what a wonderful degree of 
accuracy and clearness in the m^gnlfl^d images of objects 
Are obtained by this simple coht^ivance ; especially in th^ 
compound microscope, where, aii is well known, the images 
lose much of theit dlstindtnesi^, from the false glare witti 
which they arie geilerally tfurrourided ; ssaA whibh it is im^ 
possible to free them from, by any of the usual methods. 
[To be contintiedJ] 



XXVlL-^Ofithe Cambridge Students' Lamp. By the'EDiTOiU 

WITH A PLATE. 

This lamp was invented by the late Rev. Isaac MUnei^, 
D.D. F.R.S.F.A.S. Dean of Carlisle, President of Queen^ 
College Cambridge, Lucasian Professor of Mathematics^ 
&c. &c. : and many years experience of its superibr 
advantages, as an exceedingly conv^ni^nt and Economical 
table-lamp for reading or writing by, fully justify the Editor 
in recommending it to the favourable notice of the public, 
Plate III. fig. 1, is a perspective view in front of the 
lamp; and fig. 2, a side view of it, without its base ; drawn 
to a scale of one-third the real size. Fig. 3, is a plan, and 
fig. 4, an elevation of the body of the lamp, drawn to a scale 
of one-half the real size, to shew that part more distinctly; 
and figs. 5, and 6, are front and side views of the wickr 
holder, drawn to the same scale as figs. 3 and 4. A, in fjl 
the figures, is the body of the lamp, being a flat circulfur 
box to contain the oil ; made , of tinned iron-plate, japanned> 
four inches in diameter, and one inch deep; having a 
circular gap, on one side of it ; across which gap th^ 
burner C is fixed, in the manner shewn in fig. 3* In th^ 
middle of the body A, a piece of brass tube, D, is Bolr 
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dered; each end of which is saWn twice across; thus 
making four slits therein, ibe solid parts of the tube 
between which, are bent a Uttle inwards, so as to form a§ 
many springs. 

On the side opposite to the circular gap B, is made a 
hole, £ ; with a short tube or neck soldered in it^ on which 
a cap or cover, having a hole in its top, is fitted. 

The springing tube D slides up and down upon the 
cylindrical stem F, made of stout iron-wire; the lower end 
of which' is firmly rivetted into the cast-iron base or foot 
O ; the bottom of which has three gaps made around it, 
leaving as many soUd parts between them^ forming feet, asf 
shewn in fig. 7, to enable it to stand more firmly : a brass 
ring or handle, H, is also screwed at its top ; and a hood 
or shade, I, shewn in front in fig. 1, and sideways in fig. 2, 
(a plan of which is shewn in fig. 8,) sUdes up and down upon 
it, by means of a spring-tube, similar to that described at 
D in the body A : and a wire support, with a ring above 
and hook below, J, for the cylindrical glass chhnney, K, to 
teat on, completes the lamp. 

It will be seen, firom this description, that this lamp is^ 
extremely simple in its construction ; and indeed this great 
auttpiictty forms one o^the most striking features in its con^ 
stvuction: still, however, it is simplicity combined v^iik 
utility in a truly scientific manner ; and it accordingly re- 
ifaires that great attention be paid to its accurate construc- 
tion, to make it succeed in use. We shall endeavour, tfaei^e^ 
fere, toeiLplain more fully, in detail, the necessary particulars 
k>> be attended to in its construction. 

The body^ A, is composed of a rim or ring of tinned iron* 
jUaAe^ bent into the shape shewn in fig. 8, and soldered to- 
geth^ neaT £ : befimi soldering it, however, the burner, C, 
wm§t be fixed in its place : this burner is made of a piece 
af tmned iron-plate, of the form shewn in fig, 9 ; the edges of 
the four hollows around it being turned up at a right-anglei ; 
and then both sides bent at the two dotted lines across. 
Ho asy w^en brought together and soldered,^ to form a 
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flat tube with a long slit or mouth, and two side branches 
with apertiu*es in each : holes must then be made in the 
rim to receive these branches^ which must be firmly secured 
therein by soldering; great care being taken to leave the 
apertures quite smooth and open : and the top of the 
l^iurner, must be made to project a Uttle forwards, as 
shewn in fig. 4 : the flat top and bottom of the body, A, are 
then to be soldered to the rim, by laying the rim first upon 
the bottom, and running solder all around the inside of it ; 
and, after shaping the bottom to the rim by. filing, the rim is 
to be laid upon the top, and secured to it by running the 
solder all around the outside of it. 

. The top of the burner, C, should rise about one-eighth of 
an inch only above the top of the box A. The wick-holder 
L, fig. 5 and 6, is a flat tube made of a piece of tinned iron- 
plate, bent into the shape shewn, and soldered along one 
edge, having two slits made through the front side of it to 
raise the wick up by means of a common pin : it must also 
have two springs formed below, by cutting the metal into 
the shape shewn ; which, being bent outwardly, act ajgainst 
the inside of the burner C, and therein support the wick at 
the requisite heights. Two upright loops are soldered in 
the middle of the circular gap, near J, to receive the stems 
of the wire hook and ring, which supports the glass chim- 
ney at a proper height, as is usual in Argand lamps^ 

It will be seen, from the figures, that the conical hood, I, 
differs very considerably in shape from the common ones ; 
being, in factj^! only part of a cone, and that part thrown 
considerably forwards, by which means it reflects the light 
downwards, quite close to the base of the lamp. 
. The best wicks for this lamp are made of the ordinary 
wick-yarn loosely woven into tape; being, in fact, exactly 
such tai)e-wick as is made for the street lamps : this is much 
superior to the tape-wick made of hard spUn cotton woven 
closely, because of its absorbent power in drawing up th6 oil : 
it should be waxed on the outside, by warming the end of a 
wax-candle over the flame of a candle, and rubbing the melted 



On the Cambridge Students' Lamp. tOS 

^trft& oyer both sides of the mck ; after which, it should be 
drawn slowly over a round smooth heated iron, such as the 
stem of a poker for instance, to diffuse the wax more 
equaUy through the wick, and to make it even and straight : 
it is Aen to be cut into pieces of an inch and three-quarten^ 
long ; and Ae four comers of each piece must be cut ofi^ as 
well to render them fitter for introducing into the ^ck« 
holder, as to prevent the formation of soot on the comers, 
which would otherwise take place. Each of these pieces 
of wick are fully sufficient to supply the lamp for a week in 
^be long winter evenings; when they ought to be changed 
for new ones, as they would otherwise become so clogged 
up with the oil as not to draw well, and more especially 
when: the common whale-oil, at two shillings and six-pence 
a gallon, is used, which is qiute good enough for tins lamp, 
and bimis in it without the least smo^e or smelL 

The only trouble attending the management of this lamjp) is; 
to fill the body A with oil every morning, till it just enters the 
bottom of the tube E, but does not rise in it (as,otiierwise, it 
would be apt to overflow at the burner) ; to cut off" the top of 
the wick even with the wick-holder, and then to raise it up with 
the points of the trimming scissars, about three-sixteenths 
of an inch ; and, lastly, to cut each comer off": the lamp 
win thus bum for ten or twelve hours without needing to 
be touched, yielding a steady pleasant light, fully equal to 
the purposes of reading or writing ; and at such an incon- 
siderable expense, and with so much convenience, that the' 
Editor would scarcely be without it on any account. 

This management of it, possibly, and the employment of 
thexommon whale-oil instead of the expensive sperm-oil 
recommended by the makers of it, may be due to the 
Editor ; being the result of much experience, and-of many 
experiments made with wicks iii general: he therefore 
dwells more particularly on the necessity of employing the 
soit here described, where all the advantages of the lamp, 
in pohit of economy, are wished to be obtained. 

It win be seen, that, in the construction of this lamp, every 
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facility is afforded to give the utmost freedom. of access of/ 
air to the flame, so necessary to perfect combustion ; there nofc , 
being eveil a cup to the burner, to catch any oil which mighty 
overflow, as is usual in oth^r lamps, to the great hindrance, 
of the access of air: this, however, is here totally unnecessary, 
as the capillary attraction between the sides, of the.burnei;, 
and the wick-holder L, is fully sufficient to prevent .this». 
when the lamp has not been filled more thap above directed. 
The oil, also, is placed in the most favQurable situation for. 
combustion: and it is highly necessary to attend to: the 
directions above given, respecting the top of the burner 
being not more than an eighth of an inch above the top of 
the body A ; as one of the lamps purchased by the Edit^rj 
ajad originally intended to burn sperm-oil, would not burn 
whale-oil, until he had cut off the top of the burner to the 
al)bve height^ when it performed exceedingly well ; and has 
now continued in use upward of two yea^s, without, its in- 
ternal part having ever become clogged up, or requiring to 
be clewed. 

' These seemingly niinute particulars are the more neces^ 
s^y to be attended to, as all the success and good per- 
fpnnance of the lamp entirely depend upon them. 

It has already happened, most unfortunately for this 
lamp, that some attempts of a considerable lamp-manufac- 
t^er in this metropolis, to alter its construction, have en- 
tirely deprived it of its advantages, and brought it into dis- 
credit with die public. ' One of th^se changes consisted in 
the substitution, of an upright tube, three inches long, in- 
stead pf the burner C ; and the supplying it with oil by 
means of an horl^ontgd tube projecting from the middle of 
ijbe circular gap B, and entering the back of the burnei:: 
he thus enabled it to hold a wick long enough to last for.a 
i^onth or two, without requiring to be changed ; and,, of 
(^ouri^e, to become clogged up with the oil, and hinder itsj 
free ascent to the wick: he also thus lost the advantages o^ 
supplying the burner with oil equally on eadh side of it; 
and entirely lost the opportunity of cleaning it, when necei- 
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sary, by the introduction of the feathered part of a quill into 
mouth of the burner, and clearing it each ,way into t^s 
1>ody of the lamp. 

' It is to be hoped that no one in future, in the hope of 
improving this excellent lamp, will venture upon any such 
innovations ; and that the lamp, from the minute detsdl here 
given of its construction, will now come into that general us^ 
amongst us, which its great advantages, over most others, 
80 eminently entitles it to do. , 
\ Mr. Parkipspn, opposite to the Pantheon, Oxford-street, 
made the lamps used by the Editor, and indeed has made 
them for many years, for burning with spermaceti-oil; and 
Mr. Deville, of Exeter-House, in the Strand, has lately, by 
the Editor's advice, made and sold many of them; and ha& 
caused wicks to be made .for them, which fully answer the 
purpose of burning with common oil. 

A new wick should have its top first dipped into the oil, 
by putting it mto the wick-holder contained in the. burner ; 
and be then reversed, and placed in its proper situation for 
use. A most convenienik means of lighting it, or of obtain* 
ing a light from it, without taking off the glass chimney, is 
by the employment of the slender round waxed cotton^ 
which is sold for the wicks of chamber-lamps, such as is used 
for the French floating night-lamps : this, cut into lengths 
of about five inches, ought to form a part of the furniture of 
every chimney-piece^ in addition to the wax-bougies ; as it 
kindles instantly, and the wax never drops, as it does fre* 
quently from the bougies: it is also equally convenient for 
lighting the Argand-lamps. Some of these are now made 
into oxygenated matches, for procuring light by dipping 
'their prepared ends into sulphuric acid, as with Ae common 
oxygenated matehes. 

It should be observed, that, in the original lamp. Dr. 
Milner had made provisions for sliding the glass chunney- 
hblder backwards, and forwards, and sideways ; and also 
for moving the diiinney upwards and downwards, in order 
to adjust the. chimney accurately, in the best situation for 



106 On the Camhriige Students' Lamp* 

effecting the most perfect combustion of the oiL This trai 
idl very well for the philosopher, who would take the 
trouble to make these nice adjustments ; but it also offered 
the means of easily deranging it ; and, therefore, the sub* 
Btituticn of the ordinary glass-holder is an improvement 
upon the original construction : and, indeed, when the best 
situation for the chimney is once found (which is easiljr 
done by a iew trials, made by putting small pieces of wood 
upon the hook, of a greater or lesser breadth, for th^ 
chimney to rest upon, and to hold it higher or lower until 
the best effect is produced upon the flame), it is not now 
subject to be deranged, as at first 

An excellent lamp with two burners might be made upon 
t£is principle, by extending the body. A, sideways each 
way; and making it of an oval shape> to enable it to hold 
more oil ; and forming another circular gap opposite to the 
one described, fitted up in the same manner. In this case^ 
however, it would also be necessary to remove the supply 
tube, E, from behind to one side, in order to fill the lamp 
with oil more conveniently* 



XXVIII. — On the AHesoirs^ or Boring Machines, 

WITH A PLATE. 

TjQe AHesoir is an instrument or machine used to enUrge^ 
to make round or cylindrical, or to polish, the interior of the 
bodies or cylinders of pumps, steam-engines, faydraulie 
presses, fire-extinguishing engines, &c., the barrels of guns 
and pistols, the inside of the boxes of axle-trees, &c., and, 
generally, all round holes which continue their whole length 
of the same cahbre. There are also conical allesoirs^ to 
bore holes of that form ; as the openings in cocks, &c. 

In either case, the object to be bored being fixed in a 
vice or in any other manner, the allesoir performs its work 
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l>y turnings and at .the same time adyancing, on its axis ; and 
by tbis double movement, it cuts and enlarges the hole in 
the metal in which it acts, until its calibre shall be of iti 
own diameter. ... 

This instrument varies in form and dimensions, according 
to the purposes for which it is intended. In the tool-shops 
ihey have small allesoirs or broaches of a half-round, trian- 
gular, quadrangular, and other forms, slightly conical ; with 
handles, by which they may be held in the left-hand ; or 
lyith heads, , like wimbles or gimlets^ by which they may 
|le turned. 

. The chief use of these tools is, to round the holes; and 
lijij^ French workmen call them 4qmrrissoirSyhQCdMs^ they 
most commonly square. The best are made of cast^ 
fijteel, quenched in water and tempered till they become of a 
straw-colour. They cut better with fewer edges ; for then 
thjey are sharper, but do not make the holes so round : 
Ijiefte serve to rough-^bore the holes; and they have others 
wid^ six or eight edges, of the same calibre, with which 
fhey finish them* The best way of making these tools, 
whatever be the number of edges or surfaces they 
wish to give to them, is, to turn them first of the exact size 
dieyare intended to be, and afterwards to form their sur*- ' 
faces with a file ; taking care that each edge, when rendered 
flharp, should exactly preserve the original sur&ce of tify^ 
cylinder or cone they were turned to. 

The holing of iron, steel, copper, tin, lead, &c. is done 
with oil or water. Cast-iron is bored dry. The creaking 
noise in boring brass is prevented by the use of wax, which 
is also otherwise favourable to the operation. The allesoits 
for gun-barrels are fixed in the end of a turning axte, 
}>laced either horizontally or vertically. This last position, 
though not generally used, is the most favourable for the 
l^ork; because the borings fall, by their own weight, with 
more &cility out of the barrel Water is kept continually 
dropping on the gun-barrel to prevent its heatitig. In 
this c|>araftion^ tlift gm4>arrel is fastened in a slidiog 
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carriage placed in the boring bench; and a counter^ 
weight causes them to advance together on the allesohr or 
boring-bit 

The allesoirs for the bodies of small pumps are fixed on 
the arbor of a turning-lathe, haying the double movement 
which we have just noticed. These are cut by a drill or 
drum; or, rather, with cast-irbn discs or blocks, the cir- 
cumferences of which are armed with steel cutters. The 
last polish is given by allesoirs or plugs of box or wahiut- 
tree, whose surfaces are covered with emery or pulverized 
pumice-stone. They cause them to rub more or less hard, 
by • introducing wedges of iron into a groove sawn longi- 

- tudinally or lengthways iti the centre of the allesoir. That 
the work may be perfect, the body of the pump, or the 

. ^iece to be bored, ought, to remain invariably in the posi-* 
tion first given to it. 

Steam-engines, cylindrical bellows, and hydraulic presses, 
being of the highest importance to our manufactures, and 
the boring of the bodies of these machines being the most 
essential parts of their construction, we will describe |md 
engrave the machine which the English mechanicians now 
use for that purpose. To the best of our knowledge, there 
exist but two in France ; one in the workshops of Chaillot^, 
and the other in those of MM. Cordier and Cazalis, at 
St. Quintin. The movement of these machines being uni- 
formly continued, the result is, that the work is more 
quicldy performed, and more perfect, than when done by 

• There are in France, and particularly at Paris, says a French paper 
of a recent date, divers establishments for the construction of Steam 
Engines. Those of Ferier and Brothers, at Chaillot, may be mentioned. 
These establishments, directed by an able JEnglish mechanician, are 
organized and conducted in such a manner as to supply annually a great 
number of steam-engines of the best construction, but always on the 
system of double pressure, so useful for the saving of fueL They have at 
present on hand twenty-five engines of different^dimensions and<of various 
powers, from 40 to 100 horses. In the excellence of the system, and the 
perfection o^ the workmanship, the Journalist assures us, they do not 
yield to the best models of England. France therefore, which has 
hitherto resorted to England ibr Siese engines, can now supply herself 
from the fhuts of her own industry, and the exercise of her own skill. 
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the old machines ; where one was obliged to taiae, from 
time io fime, the weight which impdl^d the cylinder or^the 
drill in' the centre of its axis. ' 

Description of the new Machine for boring the Bodies of 
. Pumps ^c. 

Plate IV. Figs, 1 & 2. Plan and elevation of the machine. 

■r It , is immoveably fixed, by means of iron bcAtr and 
. screwed nuts, in . a perfectly level position, on three 

1 solid stone or cast-iron blocks, X, Y, 

Horizontal axis carrying the cutters of the machine. It 

^ ^ is of cast-iron, and must: be turned truly cylindrical. 
A groove or channel, a,t, of one inch siquare, is made 
along half of its . length. Tliis piece, the most impor* 
tant part of the machine, is kept rectilinear whilst 

- » ;Worldng, and must be let into collars^ 

B, Disc of cast-iron, fixed immoveably on the axis A; 
with its circumference armed with steel cutters, which 
perform the work of boring. These discs can be 
changed for others, suitable to calibres of any size. 
The cutters are always of an uneven number, in ord^ 
that no two of them may ever be found diametri- 
cally opposite ; and they are held in the gaps by iron 
wedges*. 

C, Puppets of cast-iron ; which receive in the collars of 
their heads, furnished with brasses, the horizontal axis 

• A, in which it must move, freely. — See Jig. 3. 

D, Plane or bed of caist-iron; on the ends of which the 
two puppets CC are fixed perpendicularly, being 
formed of one piece with it This plane is pierced 
with parallel mortice-holes, in order to place and fix, 
by means of bolts and screwed nuts, the supports which 

, retain the body of a pump in a convenient situation for 
boring it. 

E, Supports for the body of the pump. There are four; 
> and each is. formed of a plate which rests upon the 

plane D, and o£,aaother plane surface which is inclined 
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. itqihe plate iit an an^le of 46% As these two supports 

. 1^ placed coxitrariwise^ the one to the right and the other 
to the left, so they form right angles ; hetween which 
are placed hoth ends of the body of the pump, which 
jB firmfy seettred with diains and screws. By tarying 
the positions of these supports, we see they wiU admit 

• the bodies of pumps of deferent diameters.— SeeJ?^. 4 
A large toothed-wheel of cast-iron; by means of which 
a rotatory movement is given to the axis A which car- 
ries the cutters, still preserving its faculty of moving in 
fte direction of its length. For this purpoise, the wheel 
is pierced in its centre with a cylindrical hole equal in 
diameter to ihe axis As it carries a key of steel, which 
enters and slides freely in the groove a, b. 

0, a plate of cast-iron, joined with screws to the prolonged 
piece D : it cames at right-angles to it, and at the rights 
hand side of it, tbe puppet H, which is elevated to the 
same level with the puppets CC. 

% a screw with a square head, fixed in the centre and at 
the end of the axis A. 

3, a wheel with @S teeth, fixed on the same end of the 
axis A, and turning with it. 

a wheel with 25 teeth, driven by the former^ On the 
right-hand side is seen a border, which serves to keep it 
in the same plane with die wheel J. 

li, a round axis of irpn, placed parallel with the screw I; 
and on this slides freeiy the wheel K: the whcde being 
kept in a rotatory movement, by means of a key which 
enters into a groove made along this axis. 

Mf a wheel of 23 teeth, placed on the a^s oa the outside 
of the puppet H. 

a wheel of 25 teeth, driven by tibe preceding wheel; 

and which carries the female screw of gun-metal, O, 

through which passes the screw I. 
Pig. 3. Front view of the puppets C, placed on their bloci:s« 
yig. if. View of the supports ; with the means employed 

to hold the body of the pump in afinn po.^on. 
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& Plan and px9;file of the disc carrying the cutters; 
shewing^ on a Iiurger scale^ the means of fixing them. 

From the Tarious dispositions which we hare des^liied^ 
-it Results, 1st, That the axis A, in turning, commutiicates 
:it8 xotatory motion to the disc B carrying the cutters. 
fSdly, That it conveys the ^^ame movement to the screw t; 
iHbich being engaged in the female sorew O, would proceed 
jwiih the velocity due to the rake of the screw, if the female 
screw remained at rest 3dly, That this female screw, hav» 
•ing, by the effect of the toothed wheels, J, K, M, and N, a 
movement in the same direction with the Screw, moves 
slower, sixteen parts in the hundred, each revolution of 
|h.e screw ; and, consequently, the axis carrying the cutters 
advances horizontally, in a proportion equal to sixteen 
parts in the hundred of the rake of the screw. We must 
therefore calculate before-hand the time which it would 
take to bore the body of a pump of a given length. 

M. F. E. 



. XXIX.— -0;i the Amadou, or Tiitder Agaric^. 

^His is a spongy substance, of a very combustible xiature, 
jind used for obtaining fire with a £int and steej. The 
ftmadou is prepared from the tinder agaric {Boletus ignia- 
«^), a species of fungus, which grows at the roots of old 
5)aks, elms, birch-trees, ,&c. Its substance is solid, com-> 
|iact, and in many parts ligneous. Its outer covering is a 
hard whitish bark ; under which is found a spongy sub- 
stance, rather moist, and soft to the touch, like velvet ; all 
the lower part is ligneous. This agaric is common in large 
forests where the trees are allowed to grow old. It' is 
gathered in the months of August and September. 
The preparation of the agaric consists, first, in cutting 
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off the outward b^k with a knife, when a fungous sub* 
stance is fouqd of a yellowish-brown colour. This" last 
part is the only useful one ; and care must be taken to 
separate it nicely from those ligneous substances which are 
under, and sometimes on its sides. The fungous part is 
cut into thin slices, and beat with a hammer to soften it : 
the beating continued till the substance can be parted 
easily in pie^s with the fingers. In this state the agaric 
is very usefvl f(Hr stopping hsemorrhages, and for other 
surgical pi:^poses. 

To ma]k:# diis into amadou, it is subjected to another 
preparatipist ; which consists in boiling it in a strong lye of 
nitrate of potash : it is then allowed to dry, and again 
beaten ; ^jod afterwards placed a second time in the lye. 
For the purpose of causing it to ignite more instanta- 
neously from the spark, it is rolled in gunpowder ; which, 
alone, distinguishes the black from the reddish amadou* 
But to give to the agaric the property of lighting with the 
greatest faciUty, it is better to boil it in a solution of chlo- 
rate (oxymuriate) of potash, instead of nitrous lye. 

Another kind of amadou may be procured by burning 
sugared paper, or bits of linen, till the flame is nearly out, 
and then instantly extinguishing it. 

The puff-balls generally produced by plants of the 
genus Lycoperdon, which have for their base a fleshy fila- 
mentous substance, would form an amadou, if suffered to 
imbibe water slightly impregnated with gunpowden For 
the same purpose they use in India a legiuninous jptant 
called 5oZw, whose thick spongy stem, reduced to charcoal^ 
takes fire like the amadou» 
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XXX.— *Ca^^i illustraling the decided Efficacy of Cold 
Affusion in the Treatment of Poisoning from Opiuin-f. By 
Septimus WRAY/Efy. Member of the Rental College of 
Surgeonsy and of the Medical Societies of London, Mont^ 

• pelier, and Marseilles. 

Case 1. — I was called^ early in January 1821, to Mrs. 
E ^ , who had, half an hour before, taken about two 
ounces of laudanum. I found her in bed, in a state of 
profound stupor. Her pulse was much quicker than na- 
tural—her pupils were dilated. Every means which could 
be sujggested at the time were employed to rouse her from 
her lethargy, but without effect Under such circum- 
stances, no internal remedies could be administered. I 
afterwards had recourse to cold affusion, which produced 
the most decided benefit. A large bucketfid of cold 
spring-water was brought into the room, and a quart basin- 
fUl was forcibly thrown on the head and chest. It roused 
her on the first application, but immediately afterwards she 
relapsed into the same state of stupor. By resorting re- 
peatedly to the same means, in about ten minutes I bad 
the satis&ction of hearing her speak. An emetic was then 
administered, which operated freely. Vinegar and water 
were given afterwards, and, on the least tendency to drow- 
siness, the cold affusion was repeated. I had the gratifi- 
cation, the following day, of seeing this lady perfectly 
Restored. 

Case 2. — April 17, 1821. A gentleman, residing in the 
vicinity of Chancery-Lane, took two ounces and a half of 
laudanum, in a fit of desperation, on account of some losses 
he had sustained. Immediately after taking it he became 
sensible of his folly, and informed the waiter of the coffee- 

• This and the following Article are taken from No. 103 of the 
.London Medical Repository. 

•f- This new, simple, and efficacious remedy was related to the London 
Medical Society, Jan. 29, 1821, in the presence of Drs. Clutterhuck, 
"Walghman, Copland^ &c by Mr. Wray, the original discoverer of it. He 
has also found it efficacious in Apoplexy, when produced by Alness of 
the vessels in thei head, without rupture. 
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house where he was at the time, of the circumstance, who 
immediately sent for a medical gentleman. An emetic 
was instantly administered, and after its slight operation 
he was put into a hackney-coach, and driven to Fleet- 
Street, where he had given his address. The coachman, 
on opening the door, found him lying at the bottom of the 
eoach in a state of perfect stupor, from which he eotdd 
not be roused. He was taken in this state to the watch- 
house, where he was recognised, and thence conveyed to 
his own house, when another medical man and myself were 
sent for. That gentleman having arrived some time befofe 
me, had employed the usual means, in order to rouse him 
from the state of coma into which he had sunk. Every 
attempt produced merely a momentary effect — when left 
alone, he dropped into his former condition. As soon as I 
arrived, I requested that the cold affusion to the head and 
chest might be tried. A few applications of it, in a similar 
manner as in the former case, had the effect of removing 
completely the profound stupor, and the other alarming 
symptoms which were present. He complained the follow- 
ing day of head-ache and soreness in the epigastric region ; 
— the former arising,' most probably, from the effects of 
the opium on the nervous system ; the latter, from the irri- 
tation induced by the strong emetics administered in order 
to produce full vomiting. These sympt6ms soon yielded 
to bleeding and other antiphlogistic means. 

Case 3.— On the night of May 12, \S22, 1 was called to 

Mrs. W , Whitefriars, an extremely delicate young 

womiin, about twenty-five years of age, who, at half-past 
ten, had taken two ounces of laudanum, with thie intention 
of destroying herself. Having been at that time particu- 
larly engaged, I sent my assistant, with directions to employ 
tile cold affusion, and to administer an emetic, as lEfoon as 
deglutition might be accomplished. If the symptoms were 
very alarming, be was also instructed to send for me. Im- 
mediately after his arrival, I was again sent for, at his 
request. On entering the roQ^ he acquainted me that hc^ 
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had conridered it too late to do any thing, and, therefere, 
had not attempted it. She appeared, in fact, when I 
arrivedi nearly dead. . Durii^ the preparation for the cold' 
affusion, I endeavoured to rouse her by vaiHious ektmial^ 
means of irritation, but with no effect The pupils were 
dilated, and, quite insensible to the light from a (amdld'that' 
Was presented dose to them. The pulse could bccasiomUly^ 
be felt in slight undulations, and the body podi(6ssed ft* 
considerable degree of warmth. The head and chesi weff^' 
raised ; and I began by throwing a large bai^in-ful of • cold 
"V^ater forcibly on the head, which produced ah ^dent 
tiiitching in the muscles of tlie face. By repeaitiAg these 
means, at intervals of some seconds only, she uttered fl(^ 
lamentable scream, much resembling- that of a persdn reco« 
Veririg from suspended animation by immersion. After a^ 
few more applications of affusion, a very strong emetie 
was admmistered, with considerate difficulty ; but it was 
no sootier taken, than she relapsed into the same sCafe of 
inanimation, from which she was only restored by the fre- 
quent and forcible dashing of the cold water on th^ head 
and chest. She was afterwards raised from the bed, and 
carried up and down i^ei room between two persons^ ^th 
nothing on but anight-dress ; and, by the repeated employ- 
ment of the affusion, shis might be said to have b^en in a 
continued shower-bath; In about half an hour from the 
exhibition of the emetic, it began to operate slightly. ' The 
ejected matters smelt strongly of laudanum. The vomiting 
was 'promoted by warm water and an additional emetic. 
A&er the stomach had been emptied, vinegar and water 
^ere freely administered. Notwithstanding these means 
had been use^, she frequency relapsed into a state' of syn^ 
cbpe^ from which die could only be roused by a fresh 
affusion. In about three hours from the commencement 
of the treatment^ the puisne acquired greater force, and her 
appearance altogether showed an evident return of th^ 
powers of life.' By constant attention, during six hbiirs, to 
the jx&mi already employed^ whenever the|y appeared 
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iiequisite, I had the satisfaction to see her sufficiently' 
restored to allow her, with perfect safety, a few hours of 
lepose. She only suffered a Uttle from debility, during- 
twoor three days* 

. Remarks ^The first time my attention was drawn to the 

use of the cold affusion, in states of the system analogous' 
ta that which results from the immoderate ingestion of ^ 
opium, was shortly before the occurrence of the case first ' 
related, when called to a patient in furious delirium»> 
brought on by gin-drinking ; and, as there was no possii*. 
bility of taking away blood or administering internal 
remedies,; I had recourse to the cold affusion, from a full 
conviction that the derangement was caused by. a greater 
determination of arterial blood to the head, than could at 
once be carried to the veins, or returned by the lateral 
sinuses. Believing, also, that a^oontinuation of this state 
will produce a distention of the capillary vessels in the 
brain, ahnost incompatible with life, owing to their delicate 
texture, and to the softness of the substance of the brain! 
itself, I conceived the best plan to be employed was that 
which tends to prevent or overcome that distention. 

From tbe^ well-known power that cold possesses of dimi^ 
nishing arterial action, and of producing conistriction of 
vessels, I was led to its use in that case ; and the effects 
which immediately^followed its adoption exceeded my ex? 
|iectatipns. 

The successful employment of the cold affusion in this 
clEUte of .extreme intoxication from a spirituous liquor, sug- 
gested its use in the treatment of poisoning from opium. 
Xhe analogy between the one and the other I considered 
to be very close ; the. dji£Rbirence, in my opinion, consisting 
chiefly m tte greater diffusibility of the latter agent, 
which would give rise; to a more alarming degree, of con- 
gestion of blood in the vessels of the head, after its primacy 
effects had disappeared, than usually follows the ingurgi- 
iation of the former agent The pecuUar. operation of 
opium upon the nerroys system may also tend to produce 
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a very different effect to that arising from the diffusible 
stimulants^ .^hen taken in an inordinate dose. This specific 
influence of opium, as well as its more common operation, 
I fsonsider to be. altogether destroyed by the shock made ' 
upon the system by the cold affusion; and the extreme 
▼easels become, in consequence of its constringing effects, 
]y>U!sed to a healthy and tonic state of action. The event 
of the three foregoing cases sufficiently proves the efficacy 
of the cold affusion,, in removing the noxious effects of this, 
ybyrerful agent I have contented myself with giving an 
jUpy^e of their more prominent features. They are the 
f^y cases which have come under my observation since 
the mode of practice was suggested . to my mind, in the 
■Mmner I have mentioned ; and, although they are few; 
ftill they are most important, from their uniformly success- 
fill issue. The last case more especially evinced the siur* 
prising effect of this remedial agent ; for« to a superficial 
inspection, dissolution had apparently taken place before 
apy means of restoration were employed. 



XXXI.-— -4 Case of Poisoning ly Opiumy in which the 
Cold Affusion was successfully employed; with Observa- 

' tions on the Medical Management of similar Occurrences. 
J9y James Copland, M.D. &c.* 

August 26, 1821. — I was called, about half-past eleven at 

ni^ht, to Mrs. B; , a young widow, aged about twenty- 

&ur years, who had taken, about twenty minutes before 
ten, an ounce and a half of laudanum. Mr. Carroll, a 
very respectable practitioner in my vicinity, who had been 
sent for some time previously to my arrival, and who had 
r^uested that I should be called, had succeeded, with 
difficulty, in administering half a drachm of the sulphiEite 
jof zinc. This^ however, produced no effect Five grains 
of the sulphate of copper were afterwards exhibited, 
-which, when assisted by irritation of the fauces, caused a 
aHght vomiting. I arrived at this time, and found the fol- 
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l6wing 8yinpt6mfi yery pTotnlnently niarked': — hei^ p|ip&- 
i^e moderately dilated^ and her pulse #a9 140/ sttmS^ 
weak, and irregular. Her estremMes, es^dally' the 
bttdft and feet, were rather cold. She <^uld- With iSSi- 
culty be roused, for a Tery short timis, ftoih a state of 
found stupor ; and when roused, lite eom^tiant sigU^gf 
nMch was present, and' the other syiMptoma of oppresArikM* 
about the praecordia, flufficieM;ly marked the inal^ty of 
die hesart folly to perform it^ (unetiofis. 

I dkected cold water to be dashed copiously, and with 
eonsiderable force, upon her head. The forst fifihmM 
loused her immediately, and' so efieeti^ally, that ahar 
expressed herself, in answer to my inquiries, tb he 
Ueved from the load and nunlbness which she foltin dilf 
brain." While observing the effect of die ^Kffiinoi^i i 
noticed that a return of se^ibility was introduced by^it 
very deep sigh; and wh^ the cold water foil upondut 
neck and chesty it was rendered somewhat convid^e;-^ 
Soon after she was thus jeffeetually roused, copious vonUt^ 
ing spontaneously superyened~mtdoubtedly in conse- 
quence of the susceptibility of the system, being awtdcened 
by the t^usion, * to the irritation of the emetics before 
exhibited. This was promoted until aH ingesta were sup- 
posed to have been removed. Her pulse was still weak 
and quipk, and occasionally irregular, but rather foller than 
before. Twp tea-spoonfuls of the following formula w^ire 
ordered to be taken, in a cup of strong cbffeie, wlieheffer 
the. oppression at the prsecordia and sighing wei*e urgeit-^ 

ft Spirit. Lavandula qomp« ^yj* 

Liqubris Carbonatis Ammonia^, i^ss, M. . 
The forcible affusion of cold watet on the head wtt 
enjoined, as soon as stupor supervened, whQ^ thid nbilt 
and chest were ordered to be w^ed ptirfectly dry imtne»* 
diately afterwards, and the rest of the bbdjr to be kepl^diy 
and- warm. She was also directed to be placcfd o^casionislljr 
between two persons, arid to be wattled up and down fiiif 
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vbonu At one o'clock in the morning I left her, in perfect 
confidence of finding a still greater progress towards reco- 
very at my next visit 

I visited her again at seven o*cIock on the morning of 
the 27th, accompanied by Mr. Carroll. The afiusion had 
been resorted to thrice since I left her, owing to- the super- 
vention of stupor. It had the immediate effect of rousing 
her, for a considerable time, from her lethargic feeling, and 
of relieving her from the load she felt in her head. 

The powerful stimulant prescribed at the former visit 
had also been taken three or four times. 

At this visit, the pulse was about 100, and somewhat op- 
pressed ; there was no headache; the feet and hands were 
rather cold; considerable oppression was complained of at 
the region of the heart ; and congestion of this organ was 
indicated by sensations of fullness and tightness in that 
part, accompanied by frequent sighing, and pain in the left 
shoulder and clavicle. Some pain was also felt in the sto- 
Bpach, which was a little increased by pressure— the result, 
most probably, of the irritation of the emetics. In order 
to relieve these symptoms, and more especially the i|ccu- 
mulation of blood about the heart, a dose of the stimulating 
ren^edy already, mentioned was ordered ; and blood was 
directed to be taken from the arm, to the amount of eight 
oonices. This treatment was adopted with the intention 
off j^Jacing the oving power and the body to be mof ed, 
aa ^iearly as possible,, in due proportion. The detracticm 
of (blood produced-slight syncope, which was soon re- 
moved by the reoumbent posture. She afterwards felt 
much better ; and complained merely of weakness, and of 
.a slight pain about the left shoulder, which, however, waa 
greater before the bleeding. The following draught was 
dtien prescribed : 

Br Mist Camphovs^i^x. | Spirit. Amnion, foetid. 
Maghes. Sulplllit{s,2j88. i Lavend. comp. aa ^ss. 

■C^bott jss. I Syrup. Aurantii, M. 
haustiis, for die sumendus. 
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She was attoW^d four' hours sleejp afiJi^ this visit; anch 
aftier wards, any article of diet for which she i!ni^t' eVitioe^ 
an inclination. 

I saw her agaiti the' following day (Tuesday the 28th) 
iKtH Mr. CarrAH. The aperient drau^t? had operated 
moderately. The pulse wals much strong^f and fuller. 
There w'as no headache, nor paiii iik any part Indeed^ 
iKth the e'kception of langiTor, she feit in her ixsaal> 
health. . 

Tonics, &c. were prescribed ; and on the foHowingday 
she was able to walk out. 



XXX'II. — On an Alloy of Copper j Silvery and Platina.-^Bif 
Dr. Van EcKART. 

Tttts tkdy valttable iconipound metal Was iiiventted by 61*.* 
Vi^^fedbart, a G^mah chemist, .at Kih^On in JamaieH i 
attSd ^ tenfi, iri the year 1806, to the Society fof" the Eh*' 
C6tii'd:|6ment of Arts, Sidi &c., by ite a)*r^spofldihgf iSidi^ 
tbr ^amalica, the late Dr. Dancer, witli a deicrtj^tSciii 6f 
xt6f»fbf>CTties, bud witfhbut an^ accoimt of its c<>tnp6sitiotif^ 
lOid^ accordingly, a^ i^u^st was mad« by the Seici^tklrjr; th«ti 
ittbh deficiency mi^ht be supplied. No answer, however, 
fteturiied to this application; and it is rety unfikely 
ttow ttiat it eVet will be received. ' 

Dr^ Dancer says, that " he thkiks it is likefy to ^ovi^ 
Vcity advaenfili^eouti ih the Arts, from its great ductiHty and 
i^bislScitj^ is of the same specific gf^^ty as silver^ not 
1sNi1bj6et to tarnish ; can be drawn into the fihestt mui^^ 
#irie (foi' ^hich it is very fit, oh account of its sonorbui pro* 
'^ftyljfrbmtliesii;^ 6f one-*ighthof an inch, without anneal* 
4hg i and does not Ibse its elasticity in aiiliealihg t— *-it trill 
bear hammering red-hot, rolling, polishing, &cJ* 

In the absence of all information on the subject 0f its 
composition, the Committee of Chemistry determined to 
submit it to analysis ; and, accordingly, it was put inta the 
hands of several persQUs : one of whom, Mr. Thomas Cock, 
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then with Messrs. Allen futid Howard, ql^emists, of Plough- 
court, Lombard-Sfc^eet, at t&e request of. the Editor not 
/Only ascertained it^^c^mposition, hut also formed an alloy 
perfectly resemblig^ Jt in all its valuatSe'^j^roperties, and 
qommUnicated the^t^sult of his siiccess^' together with spe- 
cimens of the compound metal formed by him, to the 
Society : for whic^J^^received its thanks. But, notwith- 
standing this, &om an oj^ff^tilf^^ ^d^^f^ . of ^ m<^tp the 
Society, preferring^, to wait for that additional information 
which has never b^n received, have declined to publish 
Mr. Cock's analys^u 

The Editorhas repeatedly formed this valuable alloy for 
different persons : and as a large quantity of the crude 
platina is Ukely to arrive in this country from South Ame- 
rijbiufa^cli ^ be. was the^mea^ of Mv^ Cock's tunuhg lils 
att€|3iiimv t».tha.subj^ec^ he is now determiiiM to C(xnmum-» 
c^iliiqjresUlt bt Mrc Cock's eKperimehts, for. the benefit of 
tlML^blifi^ ^ 

//I^ IftlfejsingJit the iaccount of ;Mr. Cock's ex^arimehts - 
on Dr. Van lids^artls i]ae[tal :~l&gminsof jkhe compbtind^' 
inetsal dissolved in the nitric acid, left a residuum of .2,40l 
graiiig; ifhiph, ^^solji^ed Jji nit^o^^ 
tated^^y knUtiate of ammonia^ proved tobe platina. A q^aii- 
tity o^ munate of socSt ^ing addecf to'tfie* sofeSoii, tKrew 
downijft? grains'of *^tii*f t6 aSS^gi^aln^bf 

silvers atod^caustic pot^^U^^^iffgrwiki-lis added, threw 
down 19 grains of oxide of .copper^ equal to 11*71 grains of 

^ 17.64 

18.0a 100.00 
k2 
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16 ounces contain 
saver - - 3.03 
CoppeiN - - 10.40 
tlatina - - 8,13 
Loss ^ 44 

16.00 

Or, quite neiir enough for practice, 

Oaneei^ 

Silver - - Si 
Copper - - 104: 
Platina - . 2^ 

16 ounces^ 

The Editor, in the year 1606, made upwards of a poiuicl 
Weight of this alloy for Mr. Stansbury, who employed it 
with great success in the manufacture of the sptingSj 
plates, and other parts of his patent locks^ on account of its 
not bebg liable to dorrode by the action of the sea-air upon 
it It was composed of tlie following metals s 

AvoinhipcAt ^ . 

■oaoces. . dwti* ^ ^* 

S|df iitierilver=:t6 9 : 4 Vt6^, uiti.Hi.^bt. 10 2 

12 sheet-copper, ^ - • - at2f. 6if. - 1 iOJ 

2$ crude platina*, - - - at5f. t^oz. - - 12 6 

. 18 ounces* Melting It.) crucible & rolling Bd. 18 

^ Total cost of 18 ounces * ^1 16 2i 

It yielded l7| ounces avoirdupois of the compound. The 
metals were first melted together, under charcoal powder^ 
m a covered crucible ; but it was found necessary to add 
afterwards a little soap, arsenic, and borax, to render it per- 
fectly malleable : when it worked exceedingly well, and was 
treated by the workman exactly in the manner of hard 
gold; and, like it, required frequent annealing, in first 

* This riiould be freed from all tbe iron usually accoinpanyins it^ 
by the magnet The scraps of maUeable platina, which may be had 
at a moderate price, would, however, be preferable. 
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roDixig and drawing it; but afterwards it worked very 
readily, and bore drawing into wire in the plates used 
for gold wire ; whichi the workman saidi could not be done 
wit^ any other metal, excepting gold, that he ever before 
met with. 

XXXIIL — On Instruments for Drilling and Boring. 
By the 'Edttob^ 

WITH A PLATE, 

We have ^ven, in Article XXVIIL a description of a 
Machine for Boring Cylinders, and a general account of 
some other methods of widening round holes. In this and 
succeeding Articles we shall give a most minute detail of 
fhese mportant instruments. And, &r8t, 

OF THE CANNON BORING-BIT. 

'the Boring-Bit for Brass Cannon has, til} within a very 
few yei^, be^ii kept from the, knowledge of (he public. 
And although it has been used fq? ^ 
lloyal ^Cannon Foundery at Woolwich, %nii ^pring^ 
and Turning Machine itself was very frequent^ .^a^bit^d 
to persons viewing t}ie -arsenal ; yet it wa$ alwf^s so.ma- 
lUiged, that the Boring-Bits were most curefuUy concealed : 
hence, the Cannon Boriqg-Bit became an object of vfpry 
X^nsiderable interest : its valuable el^ects, in bpripg per- 
fectly straight and cylindrical holes of a qon^iderable 
length, without the possibility of receiving any assistance 
^om witl^out, beyond the mere act of guiding and urging it 
forwards, were seen and acknowledged^ by many eminent 
mechanicians; but the means of accomplishing these effects 
remained a profound septet. 

Even now, when the instrument (or rsCther a modification 
of it, in the half-round boring-bit,) is become of universal 
employment, the proper construction of it i^knosfn to very 
few indeed; possibly only to those immediately concerned 
}p the leaking and using it in the ^rsen^l^ 



*]6i)ITOR' on ^nstrumenU for^rHtmg^)^7id^^h^fAg. 

^tion of ari ihstniineht/wfiiclli tlie E&i{6r is fenatti^J 'to* ^Pire 
^trom^ a ^ioiost exfei'sive^andT valuable work by iSnman, t6e 
'Vefebrated Engineer-^piibl&li^d ' at the kk^ense bt tfie 
Government of Sweden, for the benefit of the' pupils *m 
the College of IVCnes— on the machines used there, and in 
other countries, in iron and copper works ; add'fbr'tvhich 
work, and its accompanying one, ^^NordwaWs Theory of 
Mechanics/' the Editor is indebted to the friendship and 
kindness of the late celebrated 'Baron Edelcr^tz, and of 
Mr. Gustavud Uhr,' a Pupil of NoMwall's. 

This instrument forms part of the apparatus used in the 
: jEIng/isA horizontal bar-machine for boring cannon ; and we 
are thus indebted to a foreigner for the fii^t publication 
on a most valuable instrument long in us^ amongst Us. 

: f Plitte V; fig. a jilari of the upper flat sid^ of* the 
•*'Bciring-fiit^'of itff prdper* size for boring the first hblfes 4n 
'^^ilrioAfi'om 12 to 24*p<itihder8. 

dbc d; Length and breadth of the bit; its under infle 
being made semi-circutar. 

e e. Breadth of the bai^ which cilifHes the bit. 
. fgh iy 1^6 cutter, Sunk inter the face of the • bit : it^is 
\ made of cast-steel, hardened and tempered ; dnd is'^ mskde 
tQ cut from f g togi: it projects, beyond the semicircuhu* 
'1>ackatgf, oiie-sixteenth of the breadth of fiie bit, whiehi^ 
he thickness of its cut. 
From fh to hi it is let into the face of the foit^- as is 
'"shewn by the dotted lines. 

A> is" small screw, with its head countersunk- u^a^be 
cutter, to secure it firmly in its place. 
' /, a concavity made in the end of the bit 
m, another small cavity sunk in the bit, to remove the 
cutter the more easily, when necessary. 
Fig. 2, a section of the boring-bit 
a be, a semi-circle, shewn by dotted lines : atcisshiewn 
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cutter, projecting beyond the solkl half-Toii))d.pfkrt of 
bit, the extent of that semicircle. 
d ey the steel cutter, let into the bit, nvhich is un^ercn^t 

f g hi, the size of the bar carrying the bit; the ^gl^ 
g touching the dotted Une of the semicircle ab c. 
[k, the screw, shewn by datted lines. 
/, the concavity , in the end of the bit. 

It will be seen, from the^latter figure, that the angles/ g 
of the bar, constantly touching the bored cylindrical hole, 
k(B.|p the cutter at its work ; and form two of the^ iihr^e 
points of bearing. 

The dotted line from A to e, in this Figure, seems to iridi- 
' ckte that the end of the bit is channelled spirally ; widi Ate 
intent, possibly, of facilitating the escape of the borings, 
w;hich it is well-known are formed into a prolonged screw- 
like shape ; and to this end the cavity / may possibty ' like- 
wise contribute. 

It may be necessary to add, that a hole the size of the 
bit must be previously made in, the cannon by drilling, 
whereby to enter it 

OP THE HALF-ROUND BOitlNG-BIT. 

The construction of this valuable instrument, after the 
above description of the cannon boring-bit, will be readily 
understood, it being nearly the same in shape : neverthe- 
less, there are points necessary to be attended to, and not 
by any pieans generally known, which very mucli conduce 
to its success in use. It is foimd by experience, that the 
bit should exceed a semicircle by ohe thirty-second part of 
a circle, to ensure its cutting smoothly. The proper degree 
, of slope at its end is also an object of considerable iiiipbr- 
tance : and, in particular, it ought to be carefully observed, 
that the angles of its stem or bar should touch the bore in 
the manner above shewn. 

Its general shape may be learnt from the Figures 
before described ; and, indeed, the more nearly it resembles 
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thein» the better. It may therefore be merely necessary to 
state, that in this country the bits are generally made 
solid ; and not with loose cutters, as there shewn : notwith- 
standing which, it would be a great improvement in them, 
to have the power of forming and adapting the cutters in 
the manner there indicated. 

The corners are not rounded off in general; which, 
however, would much improve the action of the bit 

In using these half-round bits, it should be observed that 
the cannon^ or other articles to be bored, are kept conti^ 
Hually turning upon centres during that operation ; and that 
the bits are held or retained firmly, and prevented, from 
turning, being merely urg^d forwards by means of screws, 
And also^ that the object in using them is liot so much 
to bore a large hole, as to make one perfectly straight ; 
which is to be afterwfirdsi widened by other bits (the con- 
struction of which will be hereafter described), the first 
hole serving as the guide for the widening-bitfii. 

[To be cqntirmed.1 



XXXIY. -r^Hints on Gardening, 
[Continued from Vol. I. p. 43 K] 
GARDENS DEFENDED FROM FLOODS.* 

Gardens which are situated adjoining to rivers subject to 
inundation^ require to be defended by a wall, or a bank of 
earth protected by hurdles of wicker-work. The latter, 
however, ipay be protected, even from the powerful over- 
flowing of the sea, by a simple process, which the writer 
saw most successfully practised at Cuxhaven,* a watering- 
place at the mouth of the Elbe, where the bank afterwards 
afforded a most agreeable promenade. 

This process consists ui twisting straw into bands, and 
(with an iron pin ten inches long, curved inwards at the 



^ From Abercromhies Practical Gardener ^ by pcrmissior^j^ 
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hoUcms and a wooden mallet) driving the straw*band six or 
^g^t inches into the bank, there to remain ; then with- 
dntwing the iron pin, and, at a distance of four inches, again 
driving in the straw; and so continuing to affix the straw 
into the bank and soil liable to inundation, in direct lines, 
till the whole sur&ce be covered: thus forming a close and 
amooth piece of straw work. 

It is adviiseable to commence this business at that season 
of the year when the soil is tolerably dry, and the waters 
are at the lowest ; not only for the convenience of the ope- 
ration, but especially for sowing the grass seeds under and 
widiin the straw bands,; as the grass soon springs up 
through the straw, and forms a beautiful turf; which, 
of itself afterwards becomes a natural barrier agsdnst the 
waters, 

IIEW METHOD OF STRAW-WORK, FOR FENCES, WEATHER- 
GUARDS, &C.* 

Fences of straw may be formed of any width and length, 
by the following process. Provide a wooden platform of 
the desired width> from one to two yards, with a shallow 
ledge along its sides^ to keep the straw within a regular 
boundary. Let the straw be a little damped, and drawn 
by the hands into straight lines, to be disposed across, and 
of any desired thickness^ over the whole surface of the 
platform. When the straw is thus disposed, some loose 
bars of wood are laid across it, to keep it in place during 
flie operation. Then proceed, with a curved sacking- 
needle and twinef, (comlmencing at one end of the plktform, 
aiid at about two inches from the top,) to brace the straw 
withinf continued loops of the twine, in direct lines, from 
one end of the platform to the other ; and knotting or tying 
the loops of the twine at distances of about two inches. 
The second and remaining lines of loops are made in like 

♦ From AbereromHe'$ PracHciU.Garden^y\iy permission. ; , . 
t Or, which wot4d be better, with two needles and ivfa lipes of twyie, 
fiee the following Artidet—IiBiTOR. . . , 
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: manner^ about four inches apart, until liie\rfh(Ae sur£M)ed[>f 
the straw is thus braeed and &stened. It iathen rdll£A|if>> 
: and plac^ on the ri^t^hand side of the pfattfonK^yr-ffmibe 
.purpose of uniting:itifiiii the second 0itd <;ontBnuekl|p^ 
oh the platform. 

.By this meians any length of fence or weatherfgiiardfis 
obtained for horticultural purposes, .(and the; same. Ubolso 
useful for package of dry goods,) at a veryismallesqpyBiise; 
which can be used as a covering, or . as an . updgbt i &me 
with a few. stakes; and readily rolled ;up and^ remoyfidy 
without litter, and wilii very little trouble. 

[To be continued.] ■ 



XXXV. — Neiu Method of Weaving Mats. By Mr. 
Charles Salisbury. 

■This method consists in disposing in a cheap and coarse 
kind of loom, a double series of plain and coloured lines jor 
longitudinal stripes of twine ; the stripes being at ii\teri^ 
considerably apart from each- otjier. '.These threads ,of 
twine being opened in the manner of a vfarp, by njeans^of 
the treddles and harness of the loom, either Dutch riish^, 
or the leaves of the Yypha latifolia or. greater Cats-tail*, 
torn into shreds, are to be introduced, frpm time to time, 
with a wooden needle, having an eye.or opening at one end 
of it to receive the rushes, to form , the shoot, and the 
twine is closed over them by the continued . action ^of (iie 
loom. 

In this manner a very cheap and useful matting is 
&bricated, the use of which is now become very con- 
siderable amongst us, although the invention is of a yery 
recent date. 

• For the formation of matting wheUy made of the Typha laiffbUa^ 
Mr. William*. Salisbury (fitther to the Mr. Salisbury mentioned as the 
inventor of this process,) was rewarded bj the Society of Arts, &c^ &c. 
with the Ceres Silver Medal of the Society, ^ee VoK I. p.i40. ' 
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XXXYl.-^bn Iron and Steel. By the EDiroR. 

[CoDtinued from Vol. p.. 426.] 

ON THE USE OF CHILLED CAST-IRON FOR PUNCHES AND 
OTHER TOOLS. 

'We Mve, in our Article " On Reducing Friction in Ma- 
chinery/' stated the great advantages of substituting bear- 

* ings miade of Chilled CSast-Iron, in place of those made of 
'brass. We shall now mention another most important 
' applicia^tion of it. 

It is well known fhat^ in making holes in red-hot iron 

* articles, such for instance as wheel-tire, horse-shoes, &c. 
the hardened and tempered steel punches become softened 

' from the effect of the heat; and, changing their shape, 

* ' ihust be repaired from time to time. 

Mr. Peter Keir, engineer, of St. Pancras, several years 
since having occasion to make many nail-holes in the wheel- 

' tire of artillery carriages, and horse-shoes; and having 
experienced the above inconvenience in a very great degree, 
luckily bethought himself of substituting punches made bf 
chilled cast-iron, for those of steel, and which he found 
fiilly to answer the purpose, as they constantly ^retained their 
original hardness, notwithstanding they very frequently 

. became red-hot in using. 

As, however, chilled cast-iron is not sufficiency tough 
to bear bending without breaking, he found it neces- 
sary to strengthen his punches, by surrounding and inclos- 
ing their stems in cast-iron holes, made of shapes corre- 
sponding with the stems, in properly shaped supports, and 
having their points only standing out a sufficient length 
for use. 

ON FORMING CUTTING TOOLS OF CAST-STEEL AS HARD AND 
TOUGH AS POSSIBLE. 

It is well known that the proper hardening heat for cast- 
tteel is exceedingly difficult to be atti^ined, and that a very 
little excess of heat is sufficient to deprive it of its most 



132 On tlie Production of Blue instead oj Red Flowers^ 

valuable properties ; hence, in order to obtain the edges or 
points of steel instruments of the greatest degree of strength 
for important purposes ; such, for instance, as the edges of 
knives for dividing mathematical instruments, — Mr. StaA-r 
cliffe,, an excellent mjaker of those instruments, and for^ 
merly ^ workman of the late celebrated Mr. Ramsden*s, 
adopted the following most excellent method : 

After shaping the tool^ and condensing it by hammering, 
he carefully heate^ the point and quenched it: he then, 
with the edge of a file, made trial by filing along from the 
soft and unhardened part, to that part of it where it became 
hard; and formed his cutting psttt or edge, by grinding and 
whetting that part to shape. He was thus assured of the 
quality of his tool being the best that the steel he employed 
could possibly produce 5 nqr did it require tempering, 
as usual 

It is to be hoped that this valuable process, now for 
the firat time published, will be adopted, wherever tools, 
possessing all the advantages in point of hardness and 
atrengt^ which steel qan give th^m, are required, 
[To Iw^ontinued.'j 



XXX VII.~0» the Production of Blue, instead Red, 
Flowers, in the Hydrangea hortensis : with some Noteson 
the Propagation and Management of the Plant. By Mr. 
William Hedges, F. R. 8; Gardener to the Earl of Mans- 
Jieldy at Kenwood.^ - 

Soon after the first introduction of the Hydrangea hortensis 
from China into our gardens, some plants of \t produced 
^ flowers of a blue, instead of a red colour. It wa» at first 
thought that the plants which thus differed from the original 
one, were a distinct variety ; but as neither the same plants, 
nor those raised from them, continued to produce blue 
flowers, it was evident that the change was t&e effect of a 
peculiar culture, either accid^tally or intentionally usedit 

• F?Qm the Transactions of the Horticultural Societv. 



in ihe Hydrangea hori^nsis. 13^ 

Being much struck with the beauty of the flowers of the 
bew colour^ I became very desirous of producing the chlinge 
myself^ and made trial of the different methods which were 
recommended for the purpose. 

It was at first genel*ally given out, that either common 
salt or salt-petre used in small quantities^ with ordinary 
loam, was the cause of the change : these I applied vaiiouslyi 
but without success ; and I believe it is now well under- 
stood^ that neither of these ingredients at all contribute to 
make the colour of the flowers vary from red to blue. 

Plants sent to Covent Garden for sotoe years, by Mn 
Smith, of Dalston, and sohie which were sold by othet 
gardeners in th^ vicinity of London, were known to beai^ 
very perfect blue flowers : these plahts were shifted in the 
winter from the common compost in which they grew, into 
bog-earth; and the transition was successful in its operation. 
I accordingly removed plants into pots filled with the bog-^ 
earth oCHampstead Heath; but to my great mortification 
they still retained, when in flower, the original colour. I 
em, however, assured, that by shifting the plants from 
loam or compost, into the bog-earth used in the iiurserieil 
round London, they will blow blue ; and I hear that Mr. 
Smith still succeeds by this practice. 

What I failed to effect by experiment, I at last obtained 
by accident ; a hydrangea, which I had turned out into a 
particular border of the shrubbery at Kenwood, produced 
blue flowers two years successively. The soil which caused 
. the pl^t thus to change, was a pure pale yellow loam, in* 
clining to a Ught brick-earth, such as is used for pine-apple 
plants, and which is found in abundance on Hampstead 
Heath, from whence I have since taken it for the some pur- 
pose, with equal success ; and Mr. Morgan has informed 
me, that he has sJways made his hydrangeas produce blue 
flowers, by planting them in similar loam, from a common 
in the neighbourhood of North-Mimms Place, in Hertford- 
shire. I li&Ye also lately learned, that, in gardens and 
shrubberies, where the borders are of this sort of loam, the 
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hydrangeas, which are turned out into thejn, always .blow 
blue, • 

Having thus attained my object, I continued to grow my 
Hydrangeas, some with red, and some with blue flowers, ac-. 
cording as I placed them in garden compost, or in the 
yellow loam of Hampstead Heath. If a plant whose flowejrs^ 
had been red one. year, was shifted into the loam, they be-, 
came blue ; if the plant remained in the loam a second yefur,. 
the flowers continued to be blue; but. if it was returned to^ 
the garden compost, whether after one or two years, it re-, 
sumed the red colour of its flowers. It was conjectured 
tj|;iat a superabimdance of iron in this loam might cause it to, 
produce this change in the plants, and this conjecture was^ 
strengthened by an account that a small quantity of filings^ 
of iron or steel, mixed in any soil in which hydrangeas^ 
grew, would make them vary the colour of their flowers.. 
To ascertain the accuracy of this, account, I planted^ 
s^^Veral hydrangeas in various soils, into ivhich I T?}^t,\ 
spiall quantity of iron-fllings ; others I planted in, bog-r^ 
earthy others in garden compost, and some in the Hamp-. 
stead-Heath loam ; but I obtained blue flowers from the. 
last only : I therefore place no reliance on the efiicacy ojf 
steel- or iron-filings, nor do I suppose that iron can be the; 
£^ent in the change, since mould which contains as muck 
iron as <;hat of Hampstead Heath, is useless for this parti-; 
ciilar purpose. It cannot be questioned but it is somj^, 
peculiar quality in the earth which produces this singula^ , 
effect ; wjiat it is, I have not been able to ascertain : all I 
can do is to give the results of my experiments, which are, 
that no adventitious matter, yet named, will effect the. 
change with certainty ; that garden mould or compost yriHf 
invariably keep the flowers red; that some sorts of bog- 
earth will make the flowers blue, as is the case in. thC; 
Dals'tqn garden, but that every sort of bog-earth will not ; 
and lastly, that the sort of yellow loam, I have described, 
lyill invariably produce the change. 

Few plants exceed the Hydrangea kprtensis in beauty^ 
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etyemalljt' 11 somefib^^aringt bliieand some red fldvera arer^ 
nriSLod-ctegetheit I have in genciral been very sueceisfiil^ in: 
tbe-tlatiagomeiLli of them^. which has been conduetediihitb^f 

lAs^^ a :3Me'C696i(ia o£ ydung plants is neceesary^X rM^-. 
s^meeaqh yeai^ b;'taldilg,, inr the be^ning. or middle o£> 
Jui^riayotin9.sh0Dti( Wh three or four joints^ cutting themi 
off .irktse tortiie-jpktt which) is jsU: the bot^m; of the ahoo^t fv- 
tbMe :8fS»/ planed? i«( rich earthy in a. warm border^ aad; 
o^ec!^ 'W<kb ^. Hadidrglass ; they are shadedi during: tbj^ 
ni|dldi9:€^ the d^fQb and sprinkled with water, from % fii»e.. 
99le'wa(terin^p(^,.twaor three times a,week,iiit^eyeiHng^. 
^ras'ti^tkeep them moist;, the glass being kept ck^eover^ 
att timm*- . They will also grow by kyers m^e in 
t^ly^ in the same: way as is usual with carnations^. The* 
cuttiBf^ or layers wiUbe well rooted by the ei^ of AiigU9t«^ 
9^t^bi^time^,(9r e^rly in September^ they mu^t b^.pnJ^ 
siri^4lita0taall pots^ and placed under a frame wbi^b 44 
first must be shut up close; if they can be assisted by a 
temperate dung heat, at this time, it will be better for them. 
Ip^ the^ J&ame tliey must be shaded and watered a$ before.. 
About the middle or end of October, they are to be taken 
inteiithe gittn-house, or other shelter, where Ihey can bd 
pilotpGti^from wet .and frost; diurii^ the winter, theymnat 
be watered once a week or fortnight, as they may require* 
&Lrthe,ktter end of May, or early in June following, they 
must be turned out into a bed of ridb mould in the open 
grclmd, to remain; tibere till September, when they must- be 
ifSsm up and potted, and kept protected from damp laid 
^oold, as in the preceding winter « Instead of turning, them 
OHty aa> stated, in the ^spring, they may be retained in pots ; 
liiltidiey must be sl^nfted brice duijffig the summer. . By 
eitber method fine strong plants will be fcHrmed, fit for 
forcing; or turning out in the succeeding spring. If wanted 
for the borders, letitfaem be put out when, all danger of theii^ 
sustaining injury by frost is over ; they will stand the winter 
in the borders, and will also bear ihnrers, though not so 
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well as when protected by a house. Those which aie Co 
flower in pots, are taken as soon as their buds begin to 
swell in the spring ; all th^ old mould being removed from 
their rooti;^ they are planted in fresh earth, in pots of about 
dght inches diameter at top, and placed in front of the 
green-house or peach-house; if the plants are not over 
large, pots of smaller dimensions should be used ; these 
will come into flower in June. Care must be taken tosup^ 
ply them plentifully with water whilst they are comilig into 
bloom, and it is best to place water-pans under the pots, to 
secure a continual supply of moisture. If it is desired to 
have plants in flower early in the spring, they must be 
shifled into their new pots in January, and brought forward 
with forcing heat. The mould I generafly give to my 
hydrangeas is a compost of loam and bog-earth, or lea& 
mould with a little sand, well incorporated together ; in 
tfiis they will produce red flowers; if they are expected to 
blow blue, they must be planted in the pure yellow loam* 



XXXVIII. — On the Preparation of the Acetate of Mercury^* 

Of this article two kinds are known in the laboratories; 
the base of the one is the protoxide, and of the other, the 
red oxide of mercury: the first is used in medicine under 
the name of tejra foliata mercuriaiis. It is principally pre- 
pared by the direct combination of the protoxide of tiier* 
ctiry with the acetic acid. This mixture is made to boil 
sufficiently, to saturate the acid, filtered, and evaporated; 
and on the cooling of the liquor, when sufficiently concen- 
trated, the acetate of mercury is obtained, which crystal- 
lizes in small, thin, white, pearly scales. According to the 
process which we are about to describe, and whidi, in fisu^t^ 
is much more expeditious, we prefer preparing the Utra 
foliata mercutidUs by double decomposition. We take a 

* From ths Dictimmairt Ttchtui^^iqu*. ^ 
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ODMetitirated solution* of proto-nitrate of mercury, and 
%b it a sufficient quantity of a very pure solution of aceintal 
of soda. It immediately precipitates, and the scales or cry- 
•ftjls will be the finer, as the solutions shall have been more 
opncentrated. The whole is to be thrown on a filter to 
drain, and be firequently washed with a small quantity of 
cold water, and left to dry in a stove. 



XXXIX. — On the Manufacture of the HydrophUtru: 
{Muriatic) Add, in France''^. 

^I^E Hydrochloric Acid is known in commerce by the name3 
of' Muriatic Acid, Marine Acid, Spirit of Salt, &c* The 
plteparation of this acid on a large-scale, in France, may be 
dftted, from the first commencement of the manufacture of 
aoda. When the application of the process of Le Blanc, 
for the conversion of the sulphate of soda into factitious 
soda, waff made at th^ laboratory of M/Payen, he effected 
the decomposition of marine salt, by the sulphuric acid at 
in large leaden boilers (of 3 metres long; 1 metre 66 
cintimetres wide, and 34 centimetres deep), covered with 
sheets of lead, and luted. The acid gas which was disen- 
l^aged', was conducted through, and circulated in^ a channel 
o£ glazed bricks, of 600 metres in length, where it was cqn- 
densed by a sheet of water of some millemetres in depth, 
which ran 8lowly,'in a reverse direction to that of the gasV 
owing to a descent of five millemetres per metre. At that 
end of this -channel nearest to the apparatus, it was per* 
oeived,that the hydrochloric acid was as much condensed ait 
pdssible, and tolerably pure ; and at the other end, the con- 
densing wateijf grailually diminished in density, containing 
▼Ciry little add. This^tiondensing a:pparatus was then sul^ 
fictendy pefl^ct ; but the decomposition of the marine salt 

• From the Dictionnaire Ttcknalogiqu^f^ 
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fMuli not be finUied in liie leadtil boiWtt: iHrmAmfoK 
CrandneoeMaryfo putitinto artverbehitory iimuieii^lafliiyi 
the decompositioti. The lost by this ntans^ mtM 50 etaldxm» 
of by drodiloric tcid. The great quantity of gatf ifbich mm 
disengaged, during the time the leaden bbilen wane faeiag * 
f^ptiedy suffocated the wodnncn t and thos^ who coold 
breathe it, were sometimes so strotigly affected that they 
spit blood, and milk was administered to them, to preserve 
them from its uetion. 

The emplojrment of hydrochloric acid being at that time 
^ety ificoihddefable, the los^ which wis sustained Wfis of 
very Httle importance ; aftd fcVeft lately, when they were 
obliged to manufacture soda, they neglected entirely ib^ 
production of hydrochloric acid« They mlide ufle of the 
process called des Bastrinques i-^tkie ge^a^oua product beiof 
thrown into vast subterranean plaices, where curlfents 6[ 
water condensed it; b^ this means, the deshTilction of 
vegetation in the surrounding country Was preventisd-^ 
thing whkh often faapp^iied befote this precaution Waa 
adopted, when th^ fogs brpught down oh the earth ih^ 
acid hydrocblpric gas from the manufactori^. At M aii 
seilles, where th^ consumption of this acid is far from being 
proportional to the manufacture <^ soda^ tins process k 
employed; find till very recentlyj» M. Chaptal^ in th^ enn>^ 
rons of Paris, continued his manufiu^tory established o^ this 
plan. Lately^ however, the to^e of the hydrochloric aicid has 
Deen consid^ably extended : they now ^ndeav6ur to pbtaia 
1x>th products in the manufacture of ^oda; and the appanp* 
tus for obtaining it has been modified and changed in a 
variety of ways. 

But it would be too lo!^ to describe, h^re all the ferms 
successively adopted. We shall therefit^e only speak of the 
Wo most important, which are still employed; and shdi 
explain the motive why a preference should. be given to 
a third method of manufacture, which we shall afte^n 
wards describe* 
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the end of a co<|a fumaeei called a reverberatpry jyf- 
lUfCe, a leaden basin of 38 centimetres in depth; jmd ^3 wide 
Bi t^e faiterior of tfie fu^rnace (1 metre 66 certts)^ and of twp 
laaMes inlength^ is encased in brick-work, so that th^ Upper 
e^jjeSi covered witifi plates of casl-iron, are on a level with 
^e passage of the flame issuing from the fbrxuK^; the vault 
of bri^k-ivoriLi^ch covers the basin is made similar to that 
of the reverberatory furnace, and is of the same height; 
th.e fiame whiph escapes frovfi the ftunace enters the 
vault, over the surface of the cast-iron plates, by a pa»* 
9ag$ of eleven centimetres in height: it returns upon itself ; 
and| passing through a space made under the bottom of th^ 
tnisih, it is divided in two, to be conducted into ^e chimney 
by two lateral channels. This boiler, or basin, is thus set^ 
tJ^ jJl lt^ parts jshall be epveloped in the channels which 
convoy, the beat coming from the {loda furnace, and this 
18 thus a secondary employment of that heat A door it 
ipade tp open in the end of the basin^ in order to charge it 
with marine salt, — (a charge is generally composed of 12 
slacks of 100 kil. each, or 1^ kiJ.)— and is afterwards luted 
^ closely as possible ; and they pour in sulphuric add nojt 
concentrated^ (thi|t is to say at 54" of Beauine, equivalent to 
of d|ry acid; and they use 110 of this acid for 100 of 
i^t); by an opening made in the higher part of the basui. 
Decomposition ensues, and the hydrochloric acid gas mixed 
with Ih^ vapour of water is disengaged, and passes tjirouj^h 
four earthen tubes, into the refrigeratories, where it is con- 
dentred. These refrigeratories are composed of large earthen 
bottl^s^ placei} upright, one above another, to the number of 
seyenor eight in^ach set; and inverted, or with the neck of 
die one, entering the bottom of the other : the gas passes 
through tbe whole, from the highest to the lowest; and must 
be condensed) before it arrives at the last. 
The acid flows from the bottom, and flUs in succession^ the 

J. ^ 



bottles, in which it is sent to market, ' When the operation 
is finished, they open the door in the basin, and allow the 
residue to run off in the form of a fluid paste, upon a square 
of brick-wor&, on the exterior of the furnace. This residue 
soon becomes hard in cooling, and is broken into pieces 
for the manufacture of soda. The great quantity of gat 
which is disengaged during the withdrawing of this mixture^ 
renders this period of the operation the most painful to the 
workmcAir Thus, as we have before said, this operation is 
^ery imperfect^ especially if we would also obtain we 
hydrochloric acid. The difficulty of perfectly luting the 
plates of east-iron which cover the basin; the impossibility 
of finishing the decomposition of this salt, since the residuum 
must remain in a Uquid state; and, finally, the loss sustained 
^y the melting and alteration in the form of the lead, &c. ; 
are such, that we can never obtain more than from 80 to 90 
of the hydrochloric acid at 21* of Beaume, or 1170" of spe- 
cific gravity, equivalent to 25 of real acid, for 100 of the 
salt employed. This b not two-thirds of what might, be. 
obtained. 

The second apparatus which was employed, and which 
indeed the manu&cturers still use, consists of a gallery, con» 
twiing 15 or 20 boilers of cast-iron, of 66 centimetres in 
diameter, and 40 centimetres deep, covered with discs of 
lead, which are luted, and fixed to the rim of each boiler^- 
by a capi secxired with iron screws or wedges. The marine 
salt is then introduced, and the covers luted ; and a commu- 
nication is established, by means of a curved tube, between 
e^ch of these boilers, and a series of seven or eight earthen 
bottles, with two tubulures, half filled with water, and which 
communicate with each other by means of double curved tubes. 
They pour sulphuric acid at 66^, by means of a funnel, into an 
opening made in each leaden cover ; and heat them by little 
and little, aligmenting the fire gradually, until all the gas being 
disengaged, the bottom of the boilers becomie of a cherry 
r^d. The acid of the two or three last bottles being consi- 
derably too weak, they finisb the saturation of the gas, by 
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il^dng, ^ese bottles in the first row, in each succeeding 
operation. It is useless to give a longer detail of this pro- 
cess, which presents so many inconyeniences, that it ought 
.to be>bandoned* One of the greatest, is the difficulty of 
' detaching the masses of sulphate of soda, which are firmly 
. affiled to the bottoms of the boilers. The fuel, the labour, 
iuoid the destruction of the vessels; render this process more 
tepeiisive, than the mode of manufacture, which we shaU 
.BOW desoribe. 

DESCRIPTION OF THE APPARATUS NAMED'" THE CYLINDERS." 

We will suppose a furnace constructed for 30 cylinders, of 
the following dimensions : 1 metre 65 centimetres long, 60 
eefitimetres in diameter, and 3 centimetres thick ; the cast- 
iron they are formed of, must be very homogeneous, and 
Aeir thickness uniform, in order to avoid the unequal dila« 
tions which the cast^ron is liable to. Although the same 
furnace contains twenty cylinders, yet they are separated 
into pairs, each with its vault and fire-place. It is neces- 
sary that all the parts of these cylinders should be equally 
heated, in order that the decomposition of the salt should 
lake place simultaneously, and thalt the acids should corrode 
^ A<^^ less. (The cast-iron is also less attacked when it is 
iit the hottest, and the sulphuric acid contains less water.) 

• Most of the itianufacturers, witli a view of saving fuel, 
by the construction of their furnaces, oppose the passage 
of the flame by maiiy contrivances, and cause it to circu- 
late around the exterior of the cylinders. This system is 
bad; and does not afibrd the economy sought after : because 
tbe narrow passages slacken the draught, they are soon 
choked by the smoke which is condensed therein,, and 
which would be usefully burnt in a freer space: the decom« 
ppsition is unequally effected, and less perfect ; and the 
cylinders are more strongly corroded. ' It ' is, - then, very 
important that the heat shoijld be general, equally diffused, 
and quite at - liberty. To effect this, the nakisd body of 
the cylinder ought to be enveloped in the flame. It is 
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^elly bsdjr, to mike it drculate underneath iiie veh, A 
Mttse it to give out a part of ftp ealoric^ before it eseapes by 
At ehimney. 

jgacli cylinder i$ dosed at both ends by a disc of easl- 
iron, of 8 centimetres in thickpess, and of the diameter ef 
the interior of the cylinder : it enters within it, and is svtp- 
ported on a small circular border or rim. These diM , 
hare xm their outside a cast4ron handle, which is v«A 
fitted, and smaQ pieces of pipe, inclined from without tb 
within, and placed on the highest part; by which to intro- 
duce the acid at one side ; and on the other, to adapt the 
tube ot glass or earth which leads to the condenser: 
(the same inclination is requisite to both pipes, that at one 
end the sulphuric acid may be easily introduced, and tA 
the other, that less sulphuric acid should pass into the 
receiTers during the distillation). The first cylinder commo- 
moates by a bent tube with a high earthen vessel, whkk has 
two tubulures ; the second tubulure of which c<mveys^ by k 
tube likewise bent, the gas which is not condensed inle 
anodier simSar vessel This second vessel also recces tlie 
gas disengaged from the second cylinder and conveys, by a 
third tubulure and curved tube, the gas not condensed' til 
Ihe two first, into a third ; which also receives the gas diseii- 
gaged from the third cylinder; and so on to the last vessd; 
which, receiving the gae from all the others, as wett as all 
that which is disengaged from the last cylinder, conveyk 
all the gas which is not condensed into a second range 
of the same number of vessels (twenty), where it passeis 
successively from one to the other, until it is entirelf 
condensed. 

It is necessary that the first range of bottles should be 
entirely plunged into water, which is slowly renewed bjr 
entering at the lower part of the basin which contdns it, at 
that end where the last vessel is placed ; and passes off 
heated at the other end, from the higher part of the said re*- 
aervoir. It is in the second range of Vessels that the purest 
hydrochloric acid is collected; that condensed in the firH 
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alwfiys contains a small quantity of sulphuric acid, anj 
flometunes of sulphate of soda and muriate of iron. All 
these bottles should be half-filled with pure water^ which 
Will absorb 4- of its weight of muriatic acid gas. 

This condensing apparatus is but little knpwn^ although 
gready preferable to many of those commonly used in 
laboratories ; and it is neither more expensive, nor more dif- 
ficult to man^ : it Hke wise affords more acid, and the 
add is pur^r. They obtain by it from 100 of marine saltj 
180 of hydrochloric acid at SSr of Beaume, or 1190' of 
«^cific gravity, equivalent to x\ny or nearly 39 of real acid ; 
the marine salt, as prepared by the makers bf it, in conse- 
quence of die Water and other foreign matter, contains only 

of pure salt; which, according to the calculation of 
of real add, is equivalent to 43 : — ^now they obtain 39. It is 
scarcely possible, in the large, to operate more accu- 
rstely^ All being thus disposed, it remains to be shewn 
ihat they charge the cylinders with marine salt (80 kil. in 
each) ; they lute with clay the stopper, or cast-iron disc ; 
they light the fire, and pour in sulphuric acid at 66*" in the 
proportion of 80 for 100 of the salt ; and if the sulphuric 
add at 64"" is employed, it is less expensive in its concen^ 
tntioo, Mid decomposes the salt better; it requires 83*25. 
of tlui^ acid, for 100 of marine salt 

A brisk fire should be kindled, but slackened as soon 
as the distillation begins ; it is to be continued moderate^ 
until the disengagement abates; the heat is then to be a 
littlo raised, to finish the decomposition. They imlute the 
opening to remove the sulphate of soda,, and begin another 
operaticm. This sulphate should be white, uniform, and. 
dhonld not present, cm breaking, any marine salt not de-; 
composed; and yield from 208 to 210 for 100 of crystal-t 
Bzed sulphate of soda. They draw ofi* by means of glas^ 
syphons all the hydrochloric acid at 25% into large earthei^ 
bottles, contiuniiig 60 litres; these arep^ked in wicket 
baskets with straw. It is in this st^ that it is generally 
delivered to the merchant. 

[To be conti?iued.^ 



XL.— LTST OF PATENTS FOR NEW INVENTIONS* 
which have passed the Great Seal, since June 26, ] 822- 
To Marc Isambard Brunei, of Chelsea, in the county of 
Middlesex, Engineer ; for certain improTements in Steam 
Engines. Dated June 26, 182^.— To be specified in . fix 
iponths. 

To Thomas Gauntlett, of Bath, in the county, of Somer-* 
set, Surgeons* Instrument Maker ; for certain improyements 
in Vapour Baths, by which the heat is better regulated^ 
and the baths rendered more portable. Dated June 26, 
1822. — In twp months. 

To William Bnmton, of Birmingham, in the. county of 
Warwick^ Engineer; for certain improvements upon Fire^; 
Grates, and the means of introducing Coal therein. Datedv 
June 26, 1822. — In six months. 

To Louis Bernard Rabaut, of Skinner-street, Snow. 
Hill, in the city of London, Gent. ; for an improved appa^ 
ratus for the preparation of Cofiee or Tea. Dated June , 
26, 1822.— In six months. \ 

To Thomas Postans, of Charles-street, in the parish of 
St. James, Gentleman; and William Jeakes, of Great . 
Russel-street, Bloomsbury, Ironmonger; for.an improye- 
ment on Cooking Apparatus^ Dotted June 26, 1822.— In 
two months. 

To George Smart, of fedlar's Acre, Lambeth, in the 
County of Surrey, Civil Engineer; for an improvepaent in 
^he Manufacture of Chains, which he denominates Mathe-. 
inatical Chains. Dated July 4, 1822.— In six months. . > 

To Joseph Smith, of Shefiield, in the county of York, ' 
Book-keeper ; for an improvement of,or in,the Steam-Engine 
Boiler. Dated July 4, 1822. — In six months. 

To John Bold, of West-street, Nelson-street, Long; • 
Jjone, Bermondsey, Printer; for certain improvemeiits % 
i^rinting. Dated July 4, 1822. — In six monthsf. ^ 
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XIJ.-^M>i Instruments for Drilling and Boring. 
' By /^ Editor. 

• [Cctotinued from p. 128.1 | 
WITH A PLATE. 



THE HALF ROUND DRILU 

This instniment is shewn in fig. 1^ Plate YL, and is found 
^eeedingly useini in drilling holes in horn, tortoisesheD, or 
other similar materials. Its shape will be readily under- 
f9tood from the three views, (viz. front, side, and end,) which 
«tt given of it \ being half round, with a rounded or hemi- 
spherical end. It is by no means generally known or in 
luey though highly deserving of becoming so. 

THE DRILL FOR STEEL. 

' are sorry not to have it ui our power, on account of 
the hardness of the material to be drilled, to give a better 
ferm for the smaU drill for steel than that shewn, in front 
and sideways, in fig. 2, Plate YL; such, however, is the 
case ; — ^luckily, it is a form easily given, and renewed when 
worn, a& it continually is in use, by whetting upon the 
Turkey oil-stone. It has merely two slightly-rounded 
edges; and the steel for the drill must be cast-steel, of a 
good quality, and made as hard as may be by hammer-har- 
dening) hardening at as Iowa heat as possible, and temper- 
ing it only to a pale-yellow colour. 

THE DRILLS FOR BRASS. 

Here is, indeed, great room for improvemeqt The 
common form is given in fig. 3, iPlate YL ; but it is only* 
VOL. n. M 
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"fihewn there that it may be avoided, and a better used in its 
Hitead. It wiQ b^ seeii that its end is whetted on both 
edges ; and, the other iiiM^'df it being shaped in^a similar 
manner, the consequence is, that it merely scrapesiy not cuts, 
the bimsB, iuiid r^^piir^s ^Mislderable fierce tod ^ ressHve to 
make it even act at all* 

In fig. 4, Plate Vi. is shewn a better form, for which 
the Editor Wa)Bi indebWd to the late Mr. WiSiam Trdoigh- 
ton, a favourite nephew id Mr. Troughton the celeteited 
astronomical-instrmqiBpt-maker: he was an excellent work* 
man, and lus early death is, indeed, a great loss to sdehce. 
It will be seen, that in this drill, one edge of each face only 
is whetted sharp ; and, consequently, that it only euts in 
turning in one direction, namely, that in which it is pulled 
by the hand tfieVorkibaii, fai drawing the drill-bdtir to- 
wiircls'him-: 'nevcfrlhel^nts^ ^ 'biits so fks^ and so «)EU^y, ta 
\tnVy ib mlakeiEtmends for ifts not cutthg when pushed 
bun. The ^>dttt^f ihis d:^ Wihade qiiite sharp, axid isiich 
domei: of ?b edge !s ^ Hftle TOunded off, in fin&Hiii^'^e 
T^etting "xspbn the oil««tone, Which is very readily done by k 
Kttle practice; tod the efibct of it i^ 'to cattse it tbHeSi 
holes, the insides of which are beautifully polished. For 
^ lathe, where-tbe drill is pcHistantlyliurned iBoiie^D&c* 
tion only, this driS is most admirably adapted ; and we cant- 
not too ipuch reootemeiid its wdversal application to the 
driUinjg df brass ii^^eneraL 

THs zmtc^ rqii ^ ato ' vroon. 

Tliis exc^ent ^Ms *shewn in fig* 5, Plate VI. stid ^ 
formed upon the very satne principles as that for brass, just 
«4esbribed; its sides being however still more romid&d oiC 
This tool is mounted to a handle, and is held updn th^ 
lathe-rest in use ; the wood to be drilled being at flie same 
time held in, and turned by the latlie. 

T^E bkiLt FOR Cast-irp». 
This instrument is necessarily made strong, ia order to 
vridi^and the pressure made upon it to cause it to actr 
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Bg. 6, in Plate VL wiB afibrd anidea of ha flhiq^y ^vbm 
^ttr^ in front and endwajsi; ttls^ lioMv^i Mtfffly madi 
fifidcet at its end tiiaa it alMolitteijrneeeiWy; wdtbi 

oiij^/^, fomed across its poiBt» b « my coiisidierribte 
hinderance to its progress. Tiusnuybexeniediedbymaking 
it thinner at the point; not^ howcTer, so much so as ih the 
tirills folr brass, as that would weaken it too modi: oi^ 
^ich is sti|Il better, its edges imay be hoSowed witii a snudl 
^uod'file (as shewn on the left, side of tho figure repze« 
igSiiting^ the'&ont view <^ this dril]),!^ as to nutke tibem cut 
better ; . and the hollows must also be" carried across the end^ 
«(s„wdQ as idong the edges; thus ^ving it somewhat of a 
acrew^I^ form. 

Drills mads o? axsEL-wiRS. 

dEt.ia a very great convenience to make qf IteeU 
witOyion account of doong away the neoessil^ of i*edudi\g 
Ibe slaidcs by filing, as usual | all that is necessary hero 
iiei^ to spread tfa6 end byhaminerii^i to s^pe thepjEun^ 
mid to harden and temper it fi)r .use. 

.These wii^^rillsy howevei^ require drOlrStocks to be 
isisde suitable to hold tbem in. We shall describe ooe 
kmnted by the late Mr. WilHam ^en, an exbeUent work- 
ifuax in ivory, tdrtoiseshell, &c. ': and iaho, in -omamentingr 
boxes, and other articles made thereof, required the aid of 
many different-sized drills, particularly in the cyphers, &(V 
done in gold-mre ; where the swelling and diiAinishing of 
die strokes were prodteed by the varying thickness of thei 
iSB^liwad^ consequently, required conresiponding holos to 
he driUed.-to reodive them* 

MR. ALLEM^S STobc FOR WIRE-DRILtS. 

The basis of this stock is a tube of sheet-iron, soldered 
^th speltar-solder, (see Plate VL fig. 7), nito one end of 
which a steel plug is soldered, having a point at its end« 
for common drilling with the bow; or a loop through it^^ 
for the string of a piunpKlriU to pass through. Into its 
otharelid, astedtube is soldesed. having a hole driUecl 

u2 
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thipngh itf aa large as the. thickest wire intended to be held 
|Q it; the ijkOfe^pf it jbas, ft. taper ^erew made upon it^ and 
|wp ,$dijtS; aci:o^ ify at, right angles to each other, a^ 
wide at lejast^as the diapneter of tiie hole^^ and extending 
beyond .the screw, (as shewn in the figure,} nearly to that 
part of thp tube which is soldered into the iron tube* The 
four.angulai; edges, which are thus formed by the qross- 
alits, must be lefib as sharp as may be, to penetrate and 
hold the soft steel wires the better : that part of the stee} 
tube beyond the scr^w is to be Hied square, as well to 
^ve it the property of jrielding or springing, as to enable 
it to be held in the. wrench or spanner, fig. 8 ; and the liole 
in it beyond the screw may be widened^ It is then to be 
hardened, and the square part tempered to a spring tem- 
per; the screwed part must, however, be left as hard as 
may be, and it must be soldered into the iron tube with soft 
solder* To this s^w two screwed nuts with taper holes 
(one of which is shewn in fig, 7<), corresponding with the 
screw, must be fittedr-the hole in one of them being smaller 
than that in the other — to the end, that it may cause the 
scriew to bind the smaller-sized wires the better, when 
screwed upon the nose of the screw* Another wrench, 
fig. 9, must also be provided, having a taper hole ui it, to fit 
upon the nuts^- This stock is^ thus capable of receiving 
within its tube^ and holding firmly, sted-wire drills, firom the 
size of a I^iutting-needle down to that of a smaQ sewing* 
needle; and, as each drill may be pointed at both ends, so 
a great variety of lozes may be readily made. 
^ In order to put in or take out a drill» the spanner, fig. 8, 
must be placed on the square part next the screw, and the 
wrench, fig. 9, upon either of the nuts ; and a power is thus 
obtained of either fastemng the drills in the stock, or remov- 
ing them with great convenience. 

In fig. 7, a leaden or pewter ball, or weight, is i^presented 
by dotted lilies, which is to be used when the stock is wanted 
fqr a pump-drill; but for a common drill, instead of the 
Vpight, a whorl of . hard wood, with different-sized grooves 
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in it, as shewn by dotted lines, nAist be employed : and, to 
prevent it from turning round upon the tube, two pieces of 
Ssheet-iron, bent at right anglest must be soldered upon the 
tube, to form a square to fix the whorl upon. 

A similar apparatus may also be screwed into the nose 
of a latihe with a hollow mandrel, to hold wire-drills in, with 
▼ery great oonyenience. Mr. Stone has affixed a brace-head 
to this stock, which renders a breast-plate unnecessary* 
In drilling deep holes, this stock will be foimd highly 
serviceable, as no more of the stem of the drill need project 
than is necessary ; and it may be lengthened by degrees, i» 
ittie hole is made deeper. 

It may be proper to add, that Mr. Lowry, aiid some 
other engravers, have long used a handle for holding etch- 
ing-points in, made of brass, very sibiilar to the above in 
form ; but entirely without that great advantage of pene- 
trating into and holding the steel securely, which one nuafy 
of hard steel, and with sharp edges, possesses. 

Figs. 10 & 11 represent two steel-wire drills, such as 
this stock is calculated to hold, as well as all sizes between 
them. 

; [aNOTHSU stock fob I>RILLS, invented by THiS SDITOR^^ 

The advantage of this stock consists in the great ease 
with which drills may be fitted into it. Fig. 12 of Plate VI. 
"represents a side, end, and front view of the nose of the 
'stock. This has a cylindrical hole drilled in it, of the size 
the stems of the drills are to be' made of; and which, if 
made of steel-wire of that size, require no other preparation 
to fit them securely in the stock, than merely to file a flat 
slope or taper on one side of them, as represeiitied' in figs. 13 
and 14. This slope acts against a^ taper steel pin, driven 
across, through a taper hole made in tjie nose' of the stocky 
and thus securely wedges the drill tight in its place. 

In case, however, of having to fi)rm the shanks qx $tems 
of the drills of larger-sized steel; in order to secure their 
' Uniformity of shape, the steel pin is made to take out,^ and 
tlfje end of the nose of the stock is serrated or eut into 
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thus fonaiag it iiita« Ekncnr; which, on being tqmiA 
proundy, upw the etesoi of the* drill (previously vmAe nearly 
tCK shaped wiH form it into a cylinder^ of the esact size io 
fill the bore of the stock. A notch or gap is made in^ 
V atockf^ to introduce a proper instrument to act against the 
end of the stem^ to drive out the drill, when necessary ; and 
iboth the e^d of the stock and the steel pin must be 
bardeqedy and tempered to a pro^erg^iegree. 

It is quite evident that this, stock is applicable to aP 
kinds of drills, whether £>r common drills, pump-driUs,, or 
for the lathe; 

A short notice of this drill-stock has been published^ 
.Rees's New Encyclopediav aa the invention of the Editor ; 
Imt without the provisioiisfbr shaping the stems^'of thedrSls. 
I [To he corUtnued.] 



XLJInr^On the Manufacture of ihs Hydrochloric {Mteritaic) 
Aciij in France. 
[Concluded fixnn p. 143.] 

Characters.'^-^nz liquid hydrochloric acid is white ; that 
of commerce is of an amber colour, similar to the colour of 
btandy i it cBfiks^in the open air whitish vapours, strmgly 
.add, 'v^hich provoke to couglung: thrown upon the caprbo* 
nate of lime^ or upon other carbonates, it produces a lively 
. ^ervescence ; when k is too weak sensibly to disengage 
, th^se vapours, its presence is distinctly shewn imder the 
' form of white^apours, by presenting to it a little ammonia on 
a glass stopple or other body. The hydrodiloric acid 
is distinguished from other acids, even when diluted with 
a large quantity of water, by adding a solution of nitrate 
of silver, which it decomposes, and forms a white insoluble 
precipitate of hydrochlorate of silver. The quantity of real 
' acid contained in the water is demonstrated by the satura- 
tion of the subcarbonate of soda. The pure hydrochloric 
acid is composed of one volume of jjbdorine, and one vcdimie 
* of hydrogen. 

XJses. — The employment of the hydrochloric acid has 
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considerably au^ijoeuti^d, esipecially sinqe the recent 
of the sulphuric acid ia the manufaoture of chlprup^ 
It serves to ^jiean metals, to prepare the hydrochlo- 
rate of tin, and to extract the gelatine from bones ia 
ghie*making. When united with tbe niti^c acid, it forms 
tbe hy^ochloronitric acid, or aqua regies, which i^erves to 
dissolve gold, platij^a^ &c. esj^ma wjjiat passes in 
this operation, by simposing that the marine salt was in the 
stale of a muriate, orliydrochlorate of soda ; that the sul- 
phuric acid seizes the soda, and disengages the muriatic or 
hydrochloric acid. This mode of explanation accoiints for 
ii^arly all the phenomena, as well those^ now g^nei^ly 
adopted, as those we are about to indicate. 

Theory. — ^The affinity of the sulphuric add to tb? 
6oda (oxide of sodium) is grater th^ that of 
chlorine in the marine sall^ or cUorate of sodiun^ ; an^ 
AS their result is the sulphate of the oxide of sodium (sulr 
phate of soda), the water must be decomposed ; its oxyg^ 
unites with the sodium, whilst its bydrog^ acidifies 
ihe chjorinej and forms die hydrochloric acid;; which is 
disengaged in. a gaseous form as soon as it is freed^ by tib^ 
comlNui^on of the sulphuric acid with ^ soda* Although 
^^S:^tio^ may take place in the cohjly it 19 rendered mueb 
more lively by heat;; the water also favours it greatly, by 
^augmenting ti^, points of contact. lt{ req-uires a very high 
temperatijute to drive away the last portions of sulfphiurie 
licid towards th^ ^nd of the operation. 

■ R. 

XLIIL— 0» the Geneva Lamps and Bqfleeiors^ 
By the Editor^ 

WITH A PLATE. 

We promised, incur First Volume, p..4i to give our read- 
ers some information on the lamps and reflectors employed 
in lighting the streets of Geneva so late as the year 1816> 
from particulars furnished us by Mr. Bruguier; anji^. wo 
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hare accordingly caused an engraving to be made 6f tBem; 
on a scale of one half their real size^ 

Plate VII. fig. 1, is a perspective view of the lamp and 
reflector ; and fig. 2, a section of the oil reservoir, valve, 
air-pipe, and the adjutage, or opening to supply it with oil; 
drawn to the same scale as fig. 1, but in a reversed situation, 
sideways; In both these figures, as well as in the other 
smaller ones, the same letters of reference indicate the same 
pkrts.— — fl, a, is the i^ng reservoir, to contain the oil ; it is 
five inches and one-third part of an inch in diameter, and 
one inch and five lines in depth, having an opening in its 
centre of three inches in diameter. — 2^, the tube down wUch 
the oil descends. This should be three and a half lines (or 
Welfth parts of the French inch) in diameter inside, and 
long enough' to extend downwards a little below the dotted 
line c, c, or the level of the oil in the burner.— rf, is thi* 
air-tube, to supply air in proportion to the descent of thi 
oil This should be one tuid a half line inside diameter, and 
one line shorter than the tube from the bottom of the 
reservoir, so as to reach exactly to the dotted line c, c, ; thib 
air-tube reaches a little above the top of the oil reservoii*, 
and is covered with a spherical cap, closely soldered to the 
^ top of the reservoir, as shewn at e, in fig. 2.' a coiiical 
plug, which closes the hole in the adjutage, through which^ 
when the reservoir is inverted, the oil is poured to fill it : 
this plug is secured in its place by a cover, which screws 
upon the outside of the adjutage.—^ is a conical valve, the 
stem of which moves in guide-holes ; and its lower end comes 
into contact with the step A, in the body, of the lamp (see 
fig* 1) ; when it is fixed in its place, and opens the valve 

to permit the oil to flow. i, t, a circular ring, which rests 

upon the top of the dish-reflector, ^, k, and has a rim all 
round it, for the reservoir A, to lodge upon.— Z, a circu- 
lar aperture in the middle of the dish-reflector A, A, 

m, m, hookis affixed to the reflector, to hang it and the lamp by^ 

in the lantern. 72, n, pins, passing through holes in loops, 

affixed to the body of the lamp, o, o, whereby it is secured 
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to ihe reflector i, o, o, the body of the lamp, having two 

hollow sides or wings, and a conical burner, in the middle 
of them, which has a cylindrical air-tube, 7, in its centre, 
passing through the bottom of the burner, p, of six lines in 
diameter. Upon this air-tube and between another tube 
the cylindrical wick-holder, r, slides up and down, being 
movedby means of its handle^ s; aud it, and the outer tube, 
are so constructed as to permit the oil to penetrate easily to 
the wick.—/, an iron standard, soldered to the body of 
the lamp ; haying a ring above at and a hook, v, below, 
to support the glass tube, «/, w, in a proper situation to 
procure a perfect combustion of the oil : this glass tube 
should be tme inch and one-third in diameter, and nearly 
fiye and a half inches long. 

Iig. S, is a plan of the ring reservoir a, a, on a scale of 
one quarter its real size ; fig. 4, a plan of the body of the 
lamp, on the same scale ; and fig. 5, an elevation of the lamp 
and reflector in its lantern, x, — is the ring whereby it is, 
raspended to the centre of a line or rope, extending across 
the street. 

From this description, it will be seen that this is an 
Argand lamp, or one with a cylindrical wick, and a double 
current of air, calculated to burn comnion oil ; and furnished 
with a circular or dish-reflector, well adapted to diffuse the 
light all round it ; and which is formed exactly upon the 
principles described by Mr. Nicolas Paul, in his patent for 
lamps and reflectors, published in our First Volume; 
and, in fact, very nearly resembling that shewn in fig. 4 of 
Plate II. And, what is singular, it is formed nearly ac- 
cording to a plan sketched out for Mr. Paul, by Dr. Alex- 
ander Tilloch, in the year 1803 ; with this difference, how- 
ever, that Dr. TiUoch's plan was adapted to one of Mr. 
Paul's burners with a flat wick, and currents of air on -each 
side of it, instead of being fitted up, as this is, with a cir- 
cular wick. And, in place of the conical adjutage /, to 
supply the ring reservoir with oil, and the valve, g, it had 
a stop-cock and funnel above the reservoir, and a tube 
descending from it, with another stop-cock below, which 
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^n3ivered the same purpose^ and the air-tube was on tl|e 
opposite side of the reservoir. What is yet more remark-^ 
able, an Argand lamp with a ring reservoir above^ and twc^ 
stop-cocks and a tube on one side, and an air-tube on Uie 
other, has been very recently constructed in this metropoliSi 
by a manufacturer, without the slightest probability of tuf 
being previously acquainted with these particulars. . This 
forms a table-lamp, capable of being rendered highly orn^ 
mental, and well deserving of universal adoption* 

It will be seen, on a reference to fig. 1, of Plate VIL tbfit 
^he outer current of air is directed by the sloping qs 
conical form given to the outside of the burner, p, to th# 
middle of the flame ; which, no doubt, is a considerably 
improvement in this lamp. It should be observed, tba^. 9 
hole must be made through the circular reflector at to 
permit the oil and air-tubes to pass through and enter th^ 
body of the lamp. 

It should also be observed, that, when the reservoir is 
supplied with oil, and the cover of the conical plug is 
screwed down securely, before reversing it, to put it into 
the lamp, the conical valve should be brought home to its 
seat, in order to prevent the escape of any oil, previous to 
the stem of the valve coming into contact with the step, A, 
in the body of the lamp, which opens it again. 

It is deserving of ipemark, tliat the best gas-burners on 
the Ai^and principle, which we have seen, are furbished 
with cones around tjhe circular ring of holes through which 
the gas passes, and just below them ; and which, no doubt, 
serve to direct the outward air upon the flames^ in a similar 
manner to the conical body of the Geneva lamp. 

XLIV. — On the Mamifaeture of Gas from Oil Seeds^ in 
France. By Daniel Wilson, Esq. 

[Continued from Vol. I. p. 287.] 

^V{:' understand that this important and economical me- 
thod of obtaining gas is making considerable progress, 
Mr^ Wilson being now superintending the construction of 
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'his app^tufl, m Franee ; us tbe vnportation of such appa- 
jrtttiia&ito France from this coimtry is prohibited^ f 

Mt. Theodore Paul, son of the late scientific Mr. Nieolas 
Paul of Geneva, (whose improvements in lamps and reflec- 
.tcm we have laid before our readers,) has been many 
imflPfdis in this country, qualifying himself to undertake the 
^aanag^ent of the gas works at Lyons ; and is now returned 
-toFranee;. 

In this superior mode, the whole of the gas in the seeds 
•fliay be extracted ; whereas, after all the trouble and ex- 
(penae of bruising them and exposing them to pressure, 
rBmcb of the materials capable of affording gas still remains 
:lii:the Q9l*cakes; this, Mr. Wilson has satisfactorily proved, 
lofj producing gas from the oil-eakesth^nselves. 

We trust, therefore, that this great 'simplification in the 
ttx>de of procuring oil-gas, which we consider as a most im- 
portant discovery, will be adopted in all those countries 
•where the cultivation of the seeds is encouraged : — and we 
thiaky that, so far from its being a retrogradation in science, 
-as it has been termed ; that it is in reality a very consider- 
'able advance in the mode of obtaining light from oil. 

The carbon produced in this ' operation, answers die 
purpose of the coke or other matters which are now found 
necessary to be introduced into the retorts, for the purpose 
of continually affording new surfaces during the process of 
extracting gas from oil : and, indeed, until this important 
4iseovery was made, th^t process was entirely at a stand; 
aa, instead of affording gas, the oil deposited carbon in the 
retorts, and very little gas indeed was afforded. 



XLV.—On the Tread-JVheeL By the Editor. 

This excellent application of the human power to the 
working of machinery, which is nowj^ under the direction of 
Mr. Cubitt of Ipswich, beginning to be introduced into 
prison discipline, is highly deserving of being much more 
extensively employed. 
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It has long been in use in China ; and^ as would appear 
from an Elementary Treatise on Mechanics, published in 
the year 1800, by the celebrated Swedish engineer, Nord- 
wall, is alsain common use in Sweden ; he haying given no 
less than three examples of its application in that work* 
The first of these is given in a comparison vdth an ordinary 
walking-wheel of twice and a half its diameter, and in whidi 
the labourer is inclosed within the wheel, like a squirrel in 
its cage, or a tumspit-dog in a wheel ; and shewing, that 
an equal effect is produced, by placing the labourer on the 
outside of the smaller wheel, his weight being applied to 
the utmost advantage thereon. The next example shews 
it applied to a combination of wheel-work, as a first-moverf: 
and the third, as applied to a crane, the weight to*bb 
raised being drawn tip by a rope winding upon its axis. 

In this country, it has been introduced later into us^, 
Mr. David Hardie, several years since, took out a patent 
for its application as a crane ; and several of them were 
erected in the East India Company's Bengal Warehouses, 
in New-street, Bishopsgate-street, and are stQl in use ; th^ 
work being performed with them by one half the usui&l 
number of labourers. A description of this crane, with an 
engraving, is published in Dr. Gregory's Mechanics. ' 

An earlier and improved application of it was, however, 
made by Mr; Day, an engineer of Bridgenorth, in Shrop- 
shire, and which highly, deserves to be made known. 

His tread-wheel, instead of being made cyliiidrical, as 
usual, was conical, or larger at one end than the other ; '*so 
that the labourer Could accommodate his weight to that of 
the body to be raised or lowered. For instance, if the weight 
of the body was small, by treading upon the smaller part of 
the conical wheel, he wa& enabled to raise it so much the 
quicker ; — i^ on the contrary, it was heavier ; by treading 
upon the larger part of the wheel, he could employ more 
power, although it necessarily took more time. 

.Besides this great advantage, it also possessed the pro- 
perty of affording the labourer an opportunity of loading; 
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Ibimself widi an additional weight; thus enabling hint to 
employ more power occasionally, and when requisite to raisil 
a heavier body; and the moment the labourer slipped his 
shoulders i]x>m undejr . the beam to which that additional 
W^ht was suspeipded, or whether any such weight was 
added or not ; tiiat moment the crane was prerented fron^ 
moving, by a brake, which acted on a wheel at the largest 
end of the cone. 

We see, in the instance of a bricklayer's labourer ascend- 
ing a ladder with a load of bricks, &c. upon his shoulder, 
•fuid which movement bears a very considerable resem- 
Wance to the movement pf treading upon the wheel, the 
possibility of the labourer taking upon himself an addi- 
fioDsl burden ; aild therefore how desirable it is, for the 
crane to be provided with the means of adding to* the 
labourer's weight, when necessary. 

There is no doubt that this mode of employing the 
Jiuman power is vastly superior to the ordinary method of 
doing it by the aid of cranks or winch Jiandles ; and is perr 
iiaps only to be equalled by the effect produced in the row- 
ing posture, where the body is supported, and all the 
muscles are brought into play hi the most effectual mai^ 
ner ; and both of these methods ought to be employed 
much more frequently than has hitherto been done* 



XLVI.— l^Jwm the Culture of the Pine-apple, without Bark 
: or other Hot-led. Btj Thomas Andrew Knight, Esq. 
' F.R.S., &c. President of the London Horticultural Society.* 

[Read March 7, 1820.] 

In a communication which I had the honour to send to 
the Horticultural Society in the last autumn, upon the 
effects of high temperature, when accompanied by very 
bright sunshine, upon some species of plants, I mentioned 
ihat I had made a few, apparently very ^successful, expe- 

• From Vol. IV. of the London Horticultural Society^s Trtnaactionf, 
juWishedin ms. 
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laaknts ^xpan the ctdture of the pine-apple : btrt I decBned^ 
at that period, to describe the means I had used vbecatffife 
several experienced gardeners in the vicinHy wera o( op^< 
nion that my plants could not be made to survive, in hedft 
mt least, the winter. The same gardeners have since ff^ 
i}uently visited my hot-house, and they hkve unanimouisty 
ppoBounced my plants taor^ healthy and vigorous than 
they had previously seen r and Aey are all^ I hate good 
reason to believe, zealous* eoim^ to my mode of cdlture^ 
I had no intention whatever to attempt to raise pine-iqi»- 
ples till the autumn of 1818, when I received from one of 
tny fifends in this vicinity, Mr. RicKETTs, of Ashford Wj^Stp 
'Bome seeds of the mango ; and soon afterwards siome mor6 
seeds of that and other tropical fruit-trees, from one of ou^ 
hiembers, Mr. Palmer. I then resolved to erect a bot^ 
house, chiefly for the purpose of attempting to cultivate tbtd 
knango: but I had long been much dissatisfied with the 
manner in which the pine-apple is usually treated, and vei^ 
much disposed to believe the bark-bed, as Mr. Kent bad 
stated in our Tr^sactions,^ worsis than useless," subse* 
^uently to the emission of roots by the crowns or suckers. 
1 therefore resolved to make a few experiments upon the 
culture of that plant : but as I had not at that period, thfe 
beginning of October, any hot-house, I deferred obtaining 
plants till the following spring. My hot-house was not 
completed till the second week in June, at which period I 
began my experiment upon nine plants, which had been but 
very ill-preserved through the preceding winter by the 
gardener of one of my friends, with very inadequate means, 
and in a very inI;iospitable climate. These, at this periods 
were not larger plants than some which I have subsequent^ 
raised from small crowns (three havihg been aflbrded by 
,one frmt) planted in the middle of August, were in the end 
of December last; but they are now beginning to blossom, 
and in the opinion of every gardener who has seen them, 

• Vol. llh p. 288. ' 
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promise fruit of great size and perfection. They are all of 
the variety known by the name of Ripley's Queen Pine. . 

Upon the introduction of my plants into the hot-house^ 
Ijie mode of management, which it is the object of the pre- 
sent communication to describe^ commenced. They were 
l^t into pots of somewhat more than a foot in diameter^ in 
a compost made of thin green turf, recently taken from a. 
Aver side, <;hopped very small and pressed closely, whilst 
wet» into -the pots ; a circular piece of the same material, o£' 
about an inch in thickness, having been inverted, unbroken^ 
to occupy the bottom of each pot. This substance, so ap- 
plied, I have always found to afford the most efficient means 
for draining- off superfluous water, and subsequently of 
fadliNating the removal of a plant from one pot to another,^ 
wi£bout loss of root& The pots were then placed to stand 
upon brick piers, near the glass; and the piers being 
formed of loose bricks (without mortar), were capable of 
h&ng reduced as the height of the plants increased^ The 
temperature of the house was generally raised in hot an4 
bright days, chiefly by confined solar heat, from 95" to lOS^, 
4nd sometimes to 110", no air being ever given till the tem- 
perature of the house exceeded 95*; and the escape of 
Jieated air was then only in a slight degree permitted. In 
flie night the temperature of the house generally sunk to 
1^0®, or somewhat lower. At this period, and through the 
^lonths of July and August, a sufficient quantity of pigeons' 
4ung was steeped in the water, which was given to the pine 
jplants, to raise its colour nearly to that of porter, and with 
they were usually supplied twice a day in very hot 
veather-; the mould in the pots being kept constandy very 
damp, or what gardeners would generally call wet In the 
evenings, after very hot days, the plants were often sprinkled 
with clear water, of the temperature of the external air; 
but this was never repeated till all the remains of the last 
3pradding had disappeared from the axillas of the leaves* 

It is, I believe, almost a general custom with gardeners, 
to give their pine^plants larger pots in autumn; and this 
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mode of practice is approved by Mr. Baldwin.* I never^ 
dieless cannot avoid thinking it wrong ^ for the plants^ at 
this period, and subsequently, owing to want of light, can 
generate a small quantity only of new sap ; and conscr 
quently, the matter which composes the new roots that the 
pliant win. be excited to emit into the fresh mould, must be 
drawn chiefly from the same reservoir, which is to-»upply 
the blossom and fruit ; and I have found that transplanting 
fruit-trees, in autumn, into larger pots, has rendered their 
next year's produce of fruit smaller in size, and later in 
maturity. I therefore would not remove my pine-plant9 
into larger pots, although those in which they grow are 
considerably too smaU. 

As the length of the days diminished, and the plants re^* 
ceived less light, their ability to digest food diminished. 
Less food was in consequence dissolved in the wat^, which 
was also given with a more sparing hand ; and as winter 
approached, water only was given, and in small quantities. 

During the months of November and December, the 
temperature of the house was generally little above 50% 
and sometimes as low as 48^t Most gardeners would, I 
believe, have been alarmed for the safety of their plants at 
this temperature ; but the pine is a much hardier plant than 
it is usually supposed to be ; and I exposed one young 
plant in December to a temperature of 32**, by which 
it did not appear to sustain any injury. I have also been 
subs^uently informed by one of my friends, Sir Harford 
Jones, who has had most ample opportunities of observing^ 
that he has frequently seen, in the East, the pine-apple 
growing in the open-air, where the surface of the groimd, 
early in the mornings, shewed unequivoQal marks of a slight 
degree of frost. 

My plants remained nearly torpid, and without growth, 
during the latter part of November, and in the whole of 

* Baldwin*s Practical Directions for the Culture of the Ananas, p. 16* 
f Subsequently to the time this paper was sent to the Society, I httve 
been i|i:Cbrmed that the thennon^ter was <mce» in the last winter, so Ibur* 
as 40 degrees. . , . i . . « 



: they beg^n to grow early in Jtouary, 

* although the temperature of the house rarely reached 60** ; 
and- about the 20th of th&t month, the blossom, or rather 

! the future fruit, of the earliest plant, became visible ; atnd 

* subsequently to that period their growth has appeared very 
extraordinary to gardeners who had^never seen pine-plants 

* growing, except in a bark-bed or other hot-bed. I believe 
f this rapidity of growth, in rather low temperature, may be 
» traced to the more excitable state of their roots,- owing to 

their having passed the winter in a very low temperature 
•comparatively with that of a bark-bed. The plants are 

* now supplied- with water in moderate quantities^ and hold- 
ing in solution a less quantity of food than was given them 
.in summer. 

In planting suckers, I have, in several instances, left the 
stems and roots of the old plant remaining fittached to 
them ; and these have made a much more rapid progress 
•^an others. One strong sucker was thus planted in a 
'large poik upon the 20th of July; and that is beginning to 
diew fruit. Its stem is thick enough to produce a. very 
.large fVuit ; but its leaves are short, th9Ugh broad and nu- 
mecous ; and the gardeners who have seen it, all appear 
ijtrhblly at a loss to conjecture what will be the value of its 
' produce. In other cases, in which I retained the old 
stems aiid roots, I selected small and late sucker^, and these 
have afforded me the most perfect plants 1 have ever seen ; 
and they do not exhibit any symptoms of disposition to 
fruit prematurely. I am, hiowever, still ignorant whether 
any advantage will be ultimately obtained by this method 
of treating the Queen-pine : but I believe it will be found 
applicable with much advantage in the culture of those 
varieties of the pine, which do not usually bear fruit till the 
plants are three or four years old. ' 
. I shall now offer a fe# remarks upon the facility of 

* managing pines in the manner recommended, and upon the' 
necessary amount of the expense. My gardener is , an 
estneme^ simple labourer^ he does not know a letter or la 
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. ^fpxre ; and he never saw a pine-plant growings till he mmt 
tliose of which he has the care. If I were absent, he wouU 
Bj6t know at what period of maturity to cut the fruit ; but 
:m every other respect he knows how to manage the plants 
v «8 well as I do ; and I could teach any other moderately 
.'intelligent and attentive labourer, in one month, to manage 
Ihem just as.well as he can: in short, I do not think the 
' ikill necessary to raise a pineapple, according to the mode 
df culture I recommend, is as great as that requisite to raise 
a forced crop of potatoes. The expense of ftiel for my 
' kot-house, which is forty feet long, by twelve wide, is rather 
-less than seven-pence a day here, where I am twelve miles 
distant from coal-pits; and if I possessed the advantages 
of a curved iron roof, such as those erected by Mr. Lou- 
don, at Bayswater*, which would prevent the too rapid 

* These are fcnrmedof Messrs. W. & D. Bailey's, of Holbom, Patent 
wrought iron sash-bars. A much more extensire erection has, however, 
Ibeen recently comideted bj them, at Messrs. Loddiges* Nursery* at Hack- 
key, consisting of a conservatory 130 feet long, 23 feet wide, and 18 feet 
high ; it is erected against a range of green-houses, and has its front t6 
the north. The bars are inserted and securely fixed into a cast-iron purb 
^r coping.plate on the front wall, and into a cast-iron rail at the back, sup- 
ported hy standards^ between which sashes are bung. The curved roof 
•\uTjt are continued from one end of the conservatory to the other ; and 
being of themselves sufficiently strong, they supersede the necessity qf 
the ordinary wide raflers, sash-frames, and supports, which occasion so 
much shade in houses constructed of wood s and the trifling obstmctioit 
which the iron bars present to the rays of the s«n, (they being very much 
narrower than wooden bars,) gives to the roof the appearance and effect 
0f one immense sheet of glass. 

The conservatory being six feet higher than the wall of the green«r 
houses, the row of opening sashes at the back ventilates it most effec- 
tually above, and the door, and three arches through the wall of the green- 
houses, admit .air below.— Other similar erections have been made by 
Messrs. Bailey'iB in the neighbourhood of the metropolis ; and curvilinear 
roo& have been supplied by them to T. A. Knight, Esq. the Author of this 

§,per, of Downton Castle, and to Sir W. R. BoughtoB^ Bart. Downton^ 
all, Salop ; who, finding every theoretical objection removed on trial, 
haire expressed the higiiest approbation of the principle, and their convic* 
.tion of the economy and success attending the use of these roofs in glazed 
houses ; and we have been highly gratified, on a recent visit to Messrs. 
lioddiges, at the light and elegant appearance tf£ the conservatory, and 
tififi healthy appearance of the valuable collection of camelias with which 
lti«^Ued, and which promise an abundance of flowers next spring. The 
Ibrm of the bars is admirably adapted to this purpose, their section being 
similar to aeroas, which affords gmt strength andUg^tnesa to the buildings 

form^ 



"Wsfip^ he^fted aif in cold weatlfefr, I letife^tkbr rk^tt^M 
^tLki the expense of heating a house forty-five feet teng^d 
fen wide^ and capable of holding eighty fruiting pine-pUntis^ 
isxcKrsive of grapes and other fruits upon the back wal^ 
mttdd ' hot exceed four-pence a day. A roof of proper!;^ 
curved iron bar^ appearis to me dso to present many other 
advantages : it may be ejected at much less cost — it is 
much more durable— it requires much less expense to paiiit 
9^ a^ld it admits much more light 

' I have not yet been troubled with insects upon my pine^ 
l^anfts, and have not, of course, tried any of the published 
teceijpt^ for destroying them. Mr. Baldwin recommends 
^e steam of hot fermenting horse-dung* : I conclude th^ 
deslructive agent, in this case, is ammoniacal gas ; which 
S&r HtTBiPHRY Davy informed me he had found to be in- 
stantly fiettal to every species of insectf ; and if so, this might 
be obtained at a small expense, by pouring a solution of 
liiiiiSriate of ammonia upon quick4ime ; the stable or coif- 
house' would afford an equally efficient, though less delf- 
eate fluid. The ammoniacal gas might, I conceive, he imw 
pelled, by means of a pair of bellows, amongst the leavejb 
of the infected plants, in sufficient quantity 'to destroy 
ahimal, without injuring vegetable life: and it is a verjr 
interesting question to the gardener, whether his h^y 
csnemy, the red sjpider, will bear it with impunity. 

The following Paper, in continuation this Subject, was 
' read November 6, 1821. 

Writers, who have recommended hew modein of practice 
upon the authority of their own observation and experience, 
have generally been accused, and often with sufficient reir 

• formed of them ? and we udderttand that the cott of such erections does 
not eSLceed that of wooden ones of the best construction. — ^Eoitob. 

• Mdwin's Practical Directions, &c. p. 30. 

t The tobacco worm, however, appears to fiinn an exception ; at thit 
is found in great numbers, upon the walls of the close chambers where the 
tobacco is fermented, and ammonia is extricated most abtindantfy.*--^^ 

• Mrkilqrtiie Editor of the. Tedmical Repository. . i. 
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9op, of condemniDg every thing which had pyrevioufily bet i| 
done, as wrong, and absurd ; and of asserting their own' 
practice alone, to be reasonable and right I fear thatia 
the opinions, which I have given, and which I proceed to 
give, relative to the culture of the pine-apple^ I shall hieur 
ibe risk of subjecting myself to similar charges. But ! 
beg it to be understood, that I condemn the ; machinery 
only, which our gardeners employ ; and that I admit most 
fully their skill in the application of that machinery to be 
yery superior to that which I myself possess. Nor do I 
mean, in the slightest degree, to censure them for not having 
invented better machinery ; for it is their duty to put in 
.practice that which they have learned ; and, having to ex^ 
pend the capital of others, they ought to be very cautious in 
trying expensive experiments, of which the result must.ne^ 
r cessarily be uncertain ; and I believe a very able and expe- 
rienced gardener, after having been the inventor of the 
.most perfect machinery, might, in very many instances, 
Have lost both his character and his place, before he had 
made himself suflSciently acquainted with it^ and conse- 
quently become able to regulate its powers. I still feel that 
{ have much to learn in the management of my machinery, 
though I possess more than sufficient evidence to enable 
jne to assert with confidence, that, in the culture of the 
pine-apple, the bark^bed^ or other hot-^bed, is worse than 
^useless, after the scions, or crowns, have emitted roots; and 
that the pine-apple, when treated in the manner I have re- 
commended, is a fruit of most extremely easy culture. 

, It is contended in favour of the bark-bed, that the , soil hi 
inter-tropical climates is warm, and that the bark-bed docts 
no more than nature does in the native climate of the .pine- 
lipple. And if the bark-bed could be made to give a steady 
^temperature of about ten degrees below that of the day- 
temperature of die ^ir in the sto'.e, .! rei^iily admit that 
: pine-plants would thrive better in a compost of that tempe* 
' Tiltilef^tiban in a colder. . But the t<^mp^rature tbe bark- 
bed is constantly subject to excess, rand d^fe^t; ^md^ eoii* 
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tiiaft/ ftiiA can |>rove9 diat the abovMaentioned temperatura 
i» very nearly given m my stove. For the temperature .of 
tile day being about 90^ or 95% and that of the night 70?« 
Ae mould in the pots will necessarily acqmre. nearly the 
intermediate temperature of 80\ It is true> that , two dis^ 
turbing causes are in action; the evaporation ifrom the 
nfould and porous surface of the pots, and the radiant heat 
of the sun. But these causes operate in opposition to each 
dther, and probably nearly negative the operation of each^ 
ks iar as respects the temperature of the mould in the pots. 

A very great number of gardeners have within the last 
twelve months visited my garden. Some of these were at 
imce convinced of the advantages of the mode of culture 
fHiich they saw ; others have paid a second, or. third visit; 
but every one has ultimately declared himself a zealous con* 
vert I have never yet seen plants of the same age equally 
strong, nor any producing fruit better, nor indeed so well 
inrelled; nor any equal in richness and flavour. But I 
have never taken off, nor shortened a root, nor taken any 
other measures to retard the period of fructification, with the 
prospect of obtaining larger fruit ; and my plants have almoit 
always shewn fruit when fourteen or fifteen months oldf 
though propagated from smaQ and young suckers or crownr« 
A great part of my ^ueen-pines (I have hitherto scarcely 
ever cultivated any other varieties) have, however, at that 
age, shewn fruit with eight, and some with nine , rows of 
pips ; and I often see fruit of less weight growing upon 
plants of nearly double that age. Whether I shall be able 
td retard the period of fructification, or not, I have yet to 
learn ; but I believe I shall succeed by crowding my plants 
close together, so that each may receive less light, 

I have tried a variety of composts, and of these I have 
,fbund that which I described in a communication relative 
to the culture of the cocks-comb,* to be the most stimqla* 

* This compoit was the most nutritive and stimulating that I eolildf 
aniilj, contsistinff of om part of unfermented borse^dung 
yMk^ aa^ .witWt )itt«r, one part of burnt ^irf, one part of decayed 

letrVciiy 
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Ibre of growth. ' Pin^j^lioits . will, however, g|row perfectly 
ipell in coipposts of different kinds ; but I have found that 
ibey hsi,re succeeded best;^ when the materials have bee^ 
firesh, and retaining their organic form^ particularly if th^ 
f0tA be, large, relatively to the size of the plants, which, I 
ikiok, they ought always to be, for the mode of cultiu'e re« 
ioommended. I have used with advantage, the haulm, of 
beans, out into lengths of about an inch, 
o Very contrary to the conclusions which I should hav^ 
. been led to draw from writings upon the culture of the 
{>ine^apple, I have constantly found that my plants succeed 
best in that part of my house where the flue first enters, and 
where the teiiiperature is very high, varying from about 
^® to 105% and the air excessively dry* I have pointed 
out this circumstance to every gardener whom I have seen 
ip my house, and |dl have expressed their astonishment 
kt tbe result. I expected that this excess of heat would 
bave occasioned the plants to shew fruit prematurely, but 
this has not occurred in a single instance. What would be 
Ae quality of the fruit, if it were to be ripened in so high 
tL temperature, J have not yet had an opportunity of 
knowing, 

• In raising young plants, I have deviated from the ordi* 
aary mode, of 'practice, by breaking off the suckers when 
very young; that is, when they are not more than four or 
five inches long. The fruit is much benefited by their ab- 
sence ; and the cuttings, if placed very close together in a 
bot-bed, are made to emit roots with little' trouble, and 
^ord better plants than they do when they are suffered to 
Remain long upon th^ parent-stem. When the whole are 
repioved at an early period, one or more very strong 
iruckers usually spring out below the level of the soil ; and 
from these, suffering ^ only one to remain attached to the 

leaves, and two parts of green turf, the latter being in lumps of about 
one inch in diameter, to keep the mass so hollow that the water might haye 
ffejs bbiertjr it> escape, and the air to ehteir. Manure was also gi'ten in a 
. fi^d 8tat^i>j steeping pigeons*4ung in the watel*,^ which was given Vel^ 
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paremt-atem, and preserving the roots as entire as possible, 
I have propagated with much advants^ie, and have obtained 
plants which shewed firuit strongly at seven monthsi dating 
from the period at which the sucker appeared, like a strong 
bead of asparagus, at the surface of the soil -^^ 
. The success of my experiments, in the first house which 
I. erected, (and to which the foregoing account exclusively 
refers,} led me to erect another house in the summer of 
1 820. In this I attempted to obtain the greatest possible 
influence of light, and command of solar heat ; inferrin 
from having observed pine-apples to ripen tolerably 
well with very little light, that I should be able to ripen 
them in perfection late in the autumn, and early in the 
spring, particularly at the latter period, in which alone, I set 
a very high value upon this species of fruit The height 
of the back wall of diis house is eight feet six inches, and 
that of the front wall is one foot six inches, and its breadth 
ten feet, inside measure, with an iron curvilinear roof^ of the 
kind of bar invented by Mr. Loudon, of Bayswater^* This 
bouse is fifty feet long, and capable of containing two hun« 
dred fruiting pine-plants. The curvature of the roof rises just 
one foot in twelve. The glass is laid in a composition of two 
parts white lead, witii oil, and three of flint-sand, and the 
overlaps of tiie glass are closely filled with the same mate* 
iialt« It is, consequently, very nearly air-tight ; and no 
means are given for the air to enter, or escape, except by 
apertures immediately under the copings of the front and 
back wall, which can be efBcientiy closed at any time. It 
is, consequently, an instrument of very great power,, and 
requiring, of course, 'much attention to ventilation: of 
which I had rather a lamentable proof in the last spring, 
when my plants were all burned, and spoiled in a few hours; 
the person who had the care of them, having left them in 

• Or rather by Messrs. Baileys, of ' Holbom— Editob. 

f This material appears admirably calculated to fill the overlaps in all 
eas^ ; but its excessiye hardness, and firm adhesion, must preclude the use 
cf it, exc^t to fill the overlaps, when the bars are made of vood.V 
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a bright d^y closely shut tip. The fault wastiot, hiweter, 
in any degree in the house, for the plants were previously 
much the strongest and the best I ever saw ; and I believe, 
they would have. afForde(l the most beautiful fruit, i fur- 
nbhed the house again with plants as exx>editiousIy as 
could/ chiefly in July; and 1 have since kept the tempera- 
tur(6"of It nearly between 70** and 95 ', with a wish to make 
thcT plants shew fruit and blossom in the present month 
(^October). In this I have in part succeeded, though many 
of my plants have flowered a fortnight or three weeks 
sooner than I wished. The fruit is swelling well, and, I 
believe, will receive sufficient light through the winter to' 
enable it to ripen in much perfection. The excellence of 
a few pihe-apples, which ripened in this house last winter, 
leads me almost to doubt whether the fruit in it will not 
ripen better early in the spring than in the middle of the' 
fiummer; for I have observed that this species of plant, 
though extremely patient of high temperature, is not, by- 
any means, so patient of the action of very continued bright 
light, as many other plants ; and much less so than th^ flg 
and orange-tree : possibly, having been formed by nature for 
inter-tropical climates, its powers of life may become 
fatigued, and exhausted by the length of a bright English 
summer's day, in high temperature. Being a plant of low^ 
stature, nature has also probably given it a power to ripen- 
its fruit, and i^eed, in the shade of other plants, in its native 
climate ; and I discovered in the last summer, that it pos- 
sesses the power to ripen its fruit perfectly in a lower 
temperature than I previously thought it capable of growl - 
ing in. 

In the month of June, I gave a couple of pine-plants, 
which had shewn fruit at six months old, and were of small 
size and no value, to a child of one of my friends, to be' 
placed in a conservatory,i^ which no fires were kept during 
the summer. . In July, a storm. of hail destroyed nearly, 
or^fully, half the glass of the conservatory ; and its tempe- 
rature, through the summer and autuinn, )iad been so low 
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ibftt tte Chassdiui grapes in it were not ripe in the second^' 
week in September. In the second week of the present 
month (October) one of the pine-apples became ripe, hav- 
ingi previously swollen to a most extraordinary size, c(»npa- 
ratively with the sdee of the plant ; and upon measuring ac- 
curately the comparative width of the fruit, and of the stemi 
I found the width of the fruit to exceed that of the steni in. 
tbe proportion of seven and three-quarters to one. The 
frnit had, of course, been propped during all the latter part 
of the summer, the stem being wholly incapable of sup- 
porting it The taste and flavour of this fruit were expel- 
fent, and the appearance of the other, which is not yet ripe, 
and of a larger size, is still more promising. I purpose 
to profit by this result in the next summer; and I hope to 
be able to communicate some further infornfation to the 
Society in the autumn. I feel perfectly confident, that if 
the roots of these plants had grown, in a hot-bed of any 
kind; their sap would have been impelled into other chan- 
nels ; and their fruit would not have attained, in any degreOi , 
the ;6tate of perfection which I have described. 



XJjVII— Upon the Management of Fruit Trees in Pots. 
By Thomas Andrew Knight, Esq. F.RiS., CS)^c. Presi" 
dent of the London Horticultural Society,* 

I. HAVE more than once mentioned, in the Transactions of 
this Society, the importance of giving to fruit-trees, from 
which a crop of fruit is required very early in the season, a 
high degree of excitability, or the power to vegetate very 
strongly in moderately low temperature, at the period 
wiien they are first subjected to artificial heat : and 1 have 
pointed out the advantages of retaining all trees which are 
intended to afford such very early crops, in pots. In the 
present season, I have endeavoured to ascertain within how 
short a period, in the ordinary temperature of my pine- 

• From VoLIV. of the Transactions of the Horticultural Society of 
JJbadaxt. 



170 Knioht on the Managemeni Fntti Trees in Ppiu 

stoye, plants of the Chasselas and Verdhdho vine could ba 
made to yield mature fruit. ^ 

' . The subjects of this experiment had' produced a crop of 
fruit previously to midsummer, 1820; and in the following 
month of July, they had been taken from the stove, after, 
having been for some time sparingly supplied with watei!^ 
and placed under a north wall; in which situation they' 
remained nearly torpid till autumn, when they were prunedL^ 
Early in the winter I observed in them strong symptoms of 
a disposition to vegetate, though they remained in the cold 
and shaded situation in which they were first placed, whra 
removed from the stove: and on the 12th of January! 
found the buds so much swollen, that I feared the exposur«i 
to frost would prove :fatal to them ; and the pots were con^ 
sequently removed to the stove. In this, the sudden int 
crease of temperature occasioned every visible bud to un» 
fold itself within a very few days ; and on the 17th of the 
following month, being thirty-six days after the pots were 
brought into the stove, the berries of some bunches of thct 
Verdhelho grape, were so &r grown, that I could havQ 
thinned them with advantage. In the end of March the 
Chasselas grapes became soft and transparent ; and in the 
middle of April some bunches were as mature, and much 
more yellow, than those of the same kind usually are when 
first brought to the London market in the spring ; though 
the weather had been, during the earlier part of the springs 
dark and cloudy, and consequently unfavourable. The wood 
of these vines appeared nearly mature in the end of the last 
month (April) ; and by removing them from the stove for a 
short time, to a cold and shaded situation, and subsequently 
replacing them in the stove, I do not doubt the practicability 
of obtaining another crop from them within the present year* 
A pot. which contains a quantity of mould equal to a 
cube of fourteen inches,.,has been found large enough for 
a vine whose foliage occupied a space of twenty square 
feet ; water holding manure in solution being abundantly 
given : and I have seen grapes acquire a larger size^ and 
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other fruits ahi^er flavour^ under such management, than 
under any other. 

- The supposed necessity of frequently removing fruit- 
tr^s, which grow in pots, to other pots of larger dimen- 
SKins, appears to present a good deal of inconvenience : fotit 
r have readily obviated this necessity, by means ^which l 
iaxi confidently recommend to the attention of gardeners. 
When the plant, or fruit-tree, is first placed in the pot in 
whSeh it is to remain, I mix with the compost some material, 
fc greater or lesser quantity, which is capable of ultimately 
icfibrding nutriment, but which will decompose slowly. In 
aSkie cases I have used with success, slender half-decayed 
blanches from my wood-pile ; and in others I have em- 
ployed sound chips, chiefly of apple-tree, mixed with 
inould, and in sufficient quantity to occupy at least one* 
foturth of the space afforded by the pot As the roots of 
the plant increase, the lifeless wood gradually decomposes, 
at the same time giving food and space to the roots ; which, 
Consequently, d6 not become injuriotisly compressed in the 
|>ot. I possess a nectarine-tree which has grown nine years 
in the same pot, and which vegetated more strongly in the 
present spring than I cto recollect it previously to have 
done. Several successive crops of fungi usually appear 
iipbii the surface of the pots under the preceding circum- 
stances ; but I have had no reason to think these injurious. 

The trouble of conveying water to numerous pots, in hot 
weather, would be very considerable; but a simple mode of 
applying the very ingenious contrivance of Mr. Loddi^es, 
by which water is dispersed, as in showers, upon the foliage 
<>f his plants, and which has been described in the Society's 
Transactions*, would reduce this labour to the act of turn- 
ing a cock : and if it wer^ desirable to diminish, or wholly 
take away, the supply from any particular pot, this might 
Easily be effected by partially or wholly closing the aper- 
tures through which the water is made to escape from thh 
J)ipe. 

. . • See VoLIII. t>- 
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XLVIIL— O/i the Manvfacture of Nitric jfctd, in France.^ 

Nitric acid, aqua-fortis, spirits of nitre> was discoyert^ 
hy Raymond Lully, on distilling a mixture of nitre and wt» 
gUlaceous earth. Cavendish first pointed out its elementi; 
Gay-Lussac, Davy, and Dalton, studied its properties, which 
were generally known by their numerous applications in the 
arts, and their frequent employment in chemical essaySi. 
As this is by far the most important combination of azote 
with oxygen, we shall begin by making some observatiqne 
on the three principal combinations, the knowledge of which 
will be useful in the explanation of some phenomena which 
their facile changes present These, however, have no 
direct application to the arts. 

Protoxide of azote, the discovery of which is due to 
Priestley, is white and colourless ; neither oxygen nor 
atmospheric air have any action upon it: by the aid of 
heat, it readily yields its oxygen to combustible bodies, and 
the azote is set at liberty : it supports combustion better 
than common air, and will re-illumine a taper plunged into 
it at the moment of its extinction, while the least particle of 
incandescence remains. Water at 10' of temperature dis- 
solves one-half of its volume : a boiling heat disengages it 
entirely. One volume of azote and rather more than half a 
volume of oxygen condensed together, form one volume of 
this gas; or, in weight, 100 of azote and 56 of oxygen. 
This gas has also been called the exhilarating gas^ on ac-. 
count of the agreeable sensations which the English che- 
mists first discovered to have been felt on inhaling it. A 
contrary effect hasj however, been experienced by some 
other chemists, who nearly fell into asphyxia from its effects ; 
but it appeared that this was occasioned by the presence of 
a small portion of nitrous acid ; and it has been recom- 
mended to cause it to pass through a solution of pot-a^. 
that its purity may be ascertained, before making use of it 
for the pur{)ose of respiration. Deutoxide of azote waa 

* From the OMiennaIre Teehn9l0giqvi* 
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^Jso discovered by Priestley, who pointed out the greater 
part of its properties, which were afterwards studied by 
Davyy Gay-Lussac, &c. It is a permanent gas . in all tem- 
pei^turesy colourless, and has no action on blue vegetable 
colours; it extinguishes flame, and produces asphyxia in 
animals ; it absorbs the oxygen of the air (one volume) : it 
it composed of two volumes of oxygen and one of . azote ; 
becomes red and opaque, and easily passes to the state of 
nUrous acid. This property is its distinctive character; 
imd it is on this, account that it ^cts so important a part in 
the manufacture of sulphuric acid*. It is also on account 
. e£i;this transformation to nitrous acid, that the deuloxide.of 
azote acts so strongly on the animal economy. This gasis 
obtained by dissolving copper or mercury in nitric acid, 
with which it forms^ the deutomtrates of these nietals; the 
oxygen, freed from one part of the nitric acid, leaves a cor- 
responding quantity of deutoxide of azote. It is likewise 
obtained by the reaction of nitric acid on molasses, sugsur» 
starch, gum, and other combustible bodies,t to which it 
readily yields one part of its oxygen. That which is the 
jnost pure, is obtained by a solution of mercury in diluted 
nitric acid : — it is composed of one volume of oxygen and 
.one of azote. 

The nitrous acid, composed of two volumes of ossygen 
jind one of azote, not being yet saturated with this last ga9, 

in effect it discolours the sulphate of manganese^ by -^de- 
oxidating it, — it is anhydrous and liquid at the ordinary, tem- 
.perature ; colourless at SO'* below zero, of a yellow wmk^ 
.colour at zero, and of a yellowish orange at from l5^o.^^ ; 
M boils at this temperature, and is reduced into red vapours • 
. it combines with the nitric acid, and tinges it of a greenish 
, yellow orange,^ or reddish brown colour, according ta the 

* degree of concentration. The nitrous acid is not directly 
. employed in the arts, 

^ Its combination with this concentrated aoid is effected instantaneotisfy, 
and crystallises : it is decoitiposed by ^ter. ^ ^ . , 

• . t See oiur articles oathe Alamtfactwe of th» Oxalic uni'Sulphurie Acidh 
im Frmmee, y ' 
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Lastly, the combination of azote with oxygen in th<^ 
portion of one volume of the first, to two and a half of iSm 
second; or, in weight, azote 35,12, oxygen 100. — 
combination, to which, (according to the system of the ne^ 
nomenclature) we ought to give the name of azotic acid, still 
preserves the denomination of nitric acid. 

Manufacture.— This acid may also be obtained by dec^oni^ 
posing the nitre by means of argOlaceous earth in eaitheti 
retorts called cuines : the residuums of this operation wei^ 
used in the manufacture of aliun, because they contained 
two of the constituent principles of this triple salt, potaA 
and alumine. This decomposition was afterwards efkcttd 
in the same retorts, by sulphuric acid ; but latterly cast-iron 
has been substituted instead of earthen vessels, and i3M 
boilers have been made in the form of retorts. 
* We shall say but little concerning this apparatus, as it b 
now generally exploded. It is composed of six bo3en^, 
placed in the same furnace, in a double row, over six fire- 
places: they are covered, luted, and communicate by 
earthen tubes with a series of seven or eight earthen vesseb 
or receivers, the two first of which are plunged to half their 
height in troughs of water*. 

As this process, however, is still employed in* some labora^ 
tories, we shall here point out its chief inconveniences. Cast- 
iron is less acted upon by sulphuric, nitric, or hydrochloric 
acids, when it is most strongly heated ; the covers and this 
upper edges of the boilers being beyond the action of thefii'^f 
are more easily attacked ; and this difference produces in tte 
manuiacture a two-fold disadvantage. The wear of the ves- 
sels is more considerable, and the nitric acid, by attacking 
tiie iron, becoming decomposed, is changed into nitrous acid ; 
and this decomposition not only causes the loss of the 
nitric acid, but it costs more in the rectification, to drive off 
the condensed nitrous acid, which leaves the nitric acid of 
a yellow or red colour. The temperature not being suffi- 

• See a description of a similar apparatus, in our article on the Aftmtr- 
/aciure of the Hydrochloric jtcid^ tn France. 



:4dra% raised, or radhier not being sufficiently ^aal|; the 
.aitrate of potash is not so well. decomposed, as in the pro- 
cess which we are now about to describe ; the residuums 
jJsa contain nitric acid ; and, finally, their adhesion to the' 
bottoms of the boilers is so strong, that the workmen can- 
:iiot raise them without great difficulty, and running the risk 
o£l}reaking the cast-iron by the repeated blows of the chis^ 
which they are obliged to give : this work is rendered 
'itill more>painful by the heat which the men endure, when 
v tite operations succeed each other rapidly, as is usually the 
nse the heated surface (that is to say, the heat through 
which they pass, to arrive at the mixture contained in the 
lioflers) being more considerable than that which is presented 
Ivy Ihe cylinders ; the operation, in the first case, is of longer 
duration, the action less general, and more combustibles 
are employed, &C. 

.1.': The apparatus to which we give the preference is usuaify 
imposed of four cylinders in the same furnace ; they com- 
-municate by tubes with three or four rows,or ranges, of earthen 
'^sels, the two first of which are plunged in water*. The 
4abes which are immediately adapted to the cylinders are 
of glasst, in order that the colour of the gas which passes 
may be seen, as it shews the progress of the operation : the 
'^tber tubes may be of earthen-ware. In short, the same 
Kkleans are employed as in tiie manu&cture of hydrochloric 
-acid -turf, wood,orpit-coal is used, according as the situa- 
tion may afford either of these combustibles most conve- 
<maitly ; and we shall give an account of their effects re^ 
ipectively. Turf, yielding less heat in an equal volume, re- 
iqukes, to produce the same effect, a space more considera^- 
tbie than pit-ooal>; and also, volatilizing less carbon than pit- 
eoal, consumes in cpmbustion a less volume of air ; and alesa 
draft is generally required for wood. 

■:' <* :See a similar apparatus described, in our article on the Manu/aehtw 
9/ the Hydrochloric JM, M France, 

^ It is necessary to place between the joinings of the cast-iron and the 
giaun tubes, a small piece of tube of earthen- ware, usually 12 or 15 centi- 
metres long, to defend the glass tubes from the too great heat. 
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Proportims .•—Nitrate of pot-ash 100 — sulphuric add^at 

66** or 1845, specific gravity 60 ; if (as is the case in tfaoae 

laboratories where nitric acid is produced less pure),^ we 

employ sulphuric acid not concentrated at 55% we must use 

80 per cent instead of 60. Sulphuric acid, at this degree, 

costs less, it is true ; but this proposed economy is illusive : 

in effect, the nitric acid thus obtained is less pure, iand 

contains less real acid ; and the wear of the cylinders is very 

considerably greater ; — lastly, it requires more combustible 

matter to volatilize the additional quantity of water; and 

these inconveniences counterbalance, and more than cour- 

terbalance the saving which was aimed at. 

Before we employ the nitrate of potash, it is necessary 

' to be assured of its purity ; this knowledge will determine 

>'the choice and price of the saltpetre which we meet with 

in commerce. In all its states, it always contains foreign 

salts, and particularly the hydrochlorates of potash,, lime, 

and magnesia, which are decomposed by the sulphuric add, 

.and afford chlorine and nitrous acid; it is necessary, .in 

order to free the saltpetre as much as possible from these 

salts, to treat it by three successive washings with a courte 

eau (the water employed forming, in the whole, about four 

'Centiemes.^of its weight); it is poured in drops u^on the 

salt placed in hoppers ; * when it has been well treated in 

tliis way, they take two-thirds in height of the contained 

•nitre, the lower part being reserved to be treated anew. 

They put into each cyUnder 85 kilogrammes of nitrate c^ 

potash, and 50 kilogrammes of sulphuric acid at 66^ 

They liite all the joints of the apparatus "with potter's 

earth (alumine), which they cover with loam mixed with 

horse-dung; the first, or aluminous earth, is not attacked 

;by the acid ; and the second envelopes the argillaceous 

* The form of these hoppers is that of it quadrangular truncated pynunidi 
We must use three, in order that the solutions, in drops, may pass from 
clhd one into the other, and be completely saturared with the foreign 
salts: pure water is used at last We propose, in this operation, !• 
'purify the nitrate of potash, and to dissolve the least possible quantity of 
-k r the mother -vatersy which, as we have laid, have paned timoe 
tlirough the saltpetre, are tveated apart. . \ ^ 
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eftrth, and supporting it by its humidity, and the mixture. ^ 
of horse-dung in it^ prevents it from cracking. The heat, 

' ks we have before observed, must be apphed equally, and 
the fi^e conducted slowly. It is known that the operation 
is advancing when the vapours become red, and that it is 
finished when these vapours are no longer visible; a 
brisk fire is made at last, to disengage all the gas; they 
diltfte, and easily remove the sulphate of potash, by means 
of iron tongs. The acid condensed in the first row of 
tassels is the least piire ; it may be employed without recti^ 
ficatibn in the manufacture of sulphuric acid: that con- 
tained in the second range, and part of the third, contains 

'only nitrous acid ; this is disengaged by carrying it to die 
boiling point in glass retorts; the ebullition is gradually 
stopped, when it becomes wbite ; it is sold in commerce in 
diis state, and should mark 36*^ of Beaume's areometer. 
All the weak acid condensed in the last vessels, is again 
put into the first or second range, for a succeeding opera* 
tion, instead of pure water. Water is always put into the 
last row of bottles, in order that the condensation may be 
complete. 

' The acid thus obtained, and sold in commerce, is not 
sufficiently pure for all the purposes for which it is designed ; 
it always contains a little nitrous acid and chlorine, proving 
that the decomposition of the muriatic salt, &c. was not 
complete in the saltpetre; it also sometimes contains sul^ 
phuric acid. To purify it, it must be distilled in glass 
retorts, taking care to separate the products. The first 
portions volatilized are clilorine and nitrous acid: these 
are separated when the liquid contained in the retorts is 
become white, or of a light amber c6lour ; or, without wait- 
ing for it to become white, after it has sustained a slight 
ebullition, they then collect the pure nitric acid : the dis- 
tillation should be carefully conducted until nine-tentfan 
of the acid put into tl^e retort be volatilized ; but we 
must stop l^e^e; for^ beyond this period, we shall only 
obtain sulphuric acid. The nitric acid, thus rectified* 

VOL. II. o 
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iiB!^.«;ies«^Kitiic acid is employed in the.itianufactuFe of 
siilpliurie, oxalic» and other acids.; it series io: dissolve Ae 
a ia fcu i jf etaxployed in the i«a*«/age,: or working the hair, in 
haymaking; to dissolve metabi, for /etching copper, and to 
finUi hj/drochloromtric add^ or aqw regia': it ia employed 
is the manu&cture of the red precipitate or the deutoxide 
^ jaercnry ; in dyeing, gildings 'assaying money, and in 
the parting of gold : 8S "parts of acidi At 36 degrees, or 
1^36 qpecifi^ gravity, 9 of hydrochloric (muriatic) acid, at 
£4 degrees, or 1900 specific gravity, and S5 parts of 
water) fom the liquor employed by jewellers in their tri^s 
with the toiiclat<me. 

; Properties. Theory. — The nitric acid is not known to us 
in a state, of purity ; it does not' exist anhydrous ; con^ 
diansed, by Ae help of water, it is white, very acid, of a 
strong smell, and acts violently upon the animal economy* 
One drop, let fall upon the skin, disorganizes it, and pro-^ 
duces a yellow spot ; it is in this way th^ it destroys warts. 
It is a very violent poison : concentrated, its boiling point 
is at 86^ ; it is decomposed by light, and gives birth to 
nitrouis acid, which colours it red, or brownish red, and U>' 
^iqji^en. It yields white vapours in a mobt atmosphere, 
which attack almost all the metak ; we must, however, 
except g(dd, platina, irridium, tungsten, columbium, cerium, 
ti t anium , rhodium, and osmium-^(it however dissolves an 
aUt)y of twelve parts of silver, and one of platina) : very 
ecmoendrated^ heat weakens it; and when it is weak, it is 
<aoficeiltrat^d by heat vary weak, or highly concentrated, 
its. boiling temperature is at 86 degrees; it increases by 
fd^rees during the early period of its concentration, and it 
wj^ens towardis the latter part, until it arrives at its cul- 
muiating pointy which is at \22 degrees. 

Th£ theory of the process by which the nitric add is 
extracted firom the nitrate of potash, is very simple: the 
sulphuric acid c<«dmiing i^ith the potash, yidl^^ the nitric 



9aid, ^Bebamq free>to the twenty trentiemes pf .iTater which 
it contained; the heat rwhich ia . disengaged, .uxiites . it t0 
lUsrWater^ iriihout whiQfa:it:woiild:b^ decdmposed; but it 
if suiBici^nibrto oaose it)to aadst in!aliqtiid statei it contaiigi* 
ako the hi^atei:) of cryi^talHzatidnL.' Its heat jof ^voUtUieatimr 
is afterwards raised in the vessels of the refrigerating apn 
pafatiis^aiid t&ewater which it. there nueets witib attracts it, 
and fttiished its condensation. The red vapom^s, 
^msptcudus at the commencement and towards , the ^3d«t 
but wliiehv disappear in the course of . the operation^ acet 
emng ta the decompositidn of the nitric acid, caused prinn 
cipally by the absence of water. 1st. So long as the, mixtim 
contained in the cylinders is not completely liquified, and 
while some portions of nitric acid are disengaged without, 
meetings with water, they are instantaneously deeompo^ed 
iato nitrons acid and oxygen. 3d. The same decompoidn 
tion k effected by those portiosis of the mixture which ace 
IR eebtact .with an excess of sulphuric add, which dis^ir 
pates: the wat^ of the nitric acid formed, and causes the 
red vapours which are remarked in the commeneemait of 
the process ; and, when the operation >is nearly terminatedi 
the nitric acid, whiick is disengaged at this period^ is i^fun 
decomposed into nitrous acid gas; and oxygen, by the bi^ 
temperature to which it is exposed, ' and £rom .wbi(^;i]l6 
Aedond appearance of the. red vapours is derived* » 



^liJX.—On the Preparation of Hair Pencils and Dr^Wr 
\ a ing-Pens, for pro^udngFme Strokes^ By Mr* EpMUN]^ 
TvKKELLy Engraver. In a Letter to the 'Editor. . ; 

WITH A PLATE. 

N(u 46, Clarendon Street, Someri Thwn^ - 

Dear Sir, ^u^wk 19, 1822. 

The very beautiful specimens which some of our mos^ 
xrelebrated draughtsmen produce in the architectinral and 
mechanical departments of drawing, and more partichilarly 
in their outlines^ has induced me to observe, with partit- 

o2 
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cidar attention, the means empbyed by them ; and having 
found that much depends upon the preparation of the 
hair pencils and the drawing-pens, I shall endeavour, in 
what follows, to explain the nature of each, and the best 
methods I am acquainted with of preparing them for their 
intended purposes. 

The use of the common quill is so weU known, that I 
find I cannot make myself better understood than by de- 
scribing the nature and manner of its action ; by which 
means I shall lead the mind of tiie young artist to under- 
stand the theory upon which all drawing-pens are c6n^ 
stmcted* 

When a common quill is cut to a point without any 
slit, letters or characters may be formed with it when 
charged witii ink ; but the supply of ink is very uncertain, 
oii account of die liability of the ink to draw up and 
collect above the point To remedy this inconvenience, 
a slit is formed by splitting tiie quill, which naturally closes, 
$o as to leave only a very slender division, which acts as a 
capillary tube to convey and keep a supply of ink down to 
the extreme point, or what is commonly called the nib ; 
the point being formed of a portion of the quiU, and the 
sKt before named being exactly in the centre. It will, if 
examined, appear, therefore, that the slit forms a kind of 
capillary tube for the supply of ink to the point, and that 
the point formed on each side thereof serves to spread the 
fluid; and as the slit permits the two sides forming the 
point to separate to a certain distance, when pressed upon, 
a broader or narrower line is formed at the discretion of 
the writer. , . 

It is frequently found, /when pens have been used in 
ink, and afterwards suiFered to dry, that the two sides 
forming tiie nib or point separate so wide, that the capil- 
lary attraction of the slit is destroyed by its openness, and 
the pen, in this state, will not produce a mark at all, until 
it is mended, by forming a new slit The same incon- 
▼eniexiee occurs if ever the two sides of the nib are sepa- 
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vatedj however short the distance ; which circunistatice 
proreis, beyond a doubt, that a pen oaimot be fit for iis4 
without the capillary attraction of the slit is x>erfect to the 
extreme point or nib. The observations hdre made will^ 
of course, :be generally known : it is on this account I have 
called the attention of the reader to them, that I may be 
'die more easily understood in my description of the jnro- 
perties of the drawing-pen. » 
: Fig. 1. Plate VIIL represents the lower part of a com- 
mon quill pen (upon a magnified scale) in a perfect state^ 
fit for writing. 

Fig. 2. represents the same when dried, and having the 
slit opened, so as to prevent the capillary attraction being 
perfect do^ to the nib. 

Fig. 3. shews a similar figure, with the slit imperfect 
near the bottom only, butiufficiently so, to prevent the pen 
from writing properly, : 

Fig. 4. represents a pen with one side of the nib longer 
than the other. Such a pen would not write, because the 
longest point would touch die paper first, and, as the 
capillary tube is above it, there would be a want of sup|^ ; 
and, consequently, no mark could be well made with it. 

Fig. 5. shews the two parts or sides of a steel drawing- 
pen, on an enlarged scale^ as they appear when properly 
prepared and fit for use ; the two ends are exacdy of the 
same length, and the inner isiides, near the point or end, are 
each i:educed to a flat surj^ce, so tl^at they may be brought 
in close contact by means of die ^ screw (a): by this ar- 
rangement and construction of the parts, when carefully 
prepared, a very perfect species of slit is formed ; and wit& 
thb peculiar advantage — that it may be adjusted withitf 
certain limits, and thereby a fine or dark Jine produced at 
pleasure. The drawing-pen, constructed and prepared iii 
thb way, differs from the quill-pen, in one particular, 
namely, in being only capable of drawing lines equally 
thick; additional proissure producing no increase in th« 
breaddi of the line. 
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. ^ Int usiBg th^' dtawing-pen, it firequrally happens that a 
portion tlo pile of the piapei^ geti^ intothfe slit or dirisioB 
between sided, and foreyents the pen from mabn^ m 
inark:— to remedy tfaisy imc^t pcitifons force in between the 
^t leither the |M>int of A peEi4Bnife! or « thin piece of 
petal, ylhrnbi ahnost invariitbly prad'tiees fiie effect' shewn 
at Fig. 6. where it will be seen that th^ extreme points are 
curved: and consequently, the capillary attraction not con^ 
limiing down tO;the |)oint, the instrument refuses to make 
fi mark; and as the two points ar^ separated, each will 
tend to cut up or raise the pile of the paper mhoh Mitolx 
tfilm when the pen is in proper order; because, in 3iat 
fase, the two sides are so connected, as in a . great mti* 
sure to prevent that evil. All the figures are drawh upoi|L 
a magnified scale, that the minute, parts may be tbe betier 
understood, which . I have considered of the first mp&eti 
ance in a work whose principal object is* practical- 'jn^ 
formaHoh; ' 

1 'Should Aese observations be deemed worthy a place iii 
fdtir usefiilKepository, Iwil^ a£ a fiitiire opportunity, give 
SGotae faints on the prepiaraticm of hair pencils. 

[' i am, peat Sir, yoiir's TfespectfeHy, ' ' 

t. GiLX, mq. ' - ■ ' " E. 'tuRfeELL. 

• ; ; ' ' • . „ .- • • - ... 

[To he carUintied.'] •. 

G» theAffindge {or Refin^g) of Gold and Stiver, 
in FrdhdeJ^ 

in the Arts^ the name of ^ijbufge (or refining) is given to tibe 
purifyii^ of different substanf e$; but this eirpression is mOire 
fjipeciaHy emplqyed to designate the purification of gold 
mid silver. . . 

In many of the enp^ployments of gold and silveri it is tie^ 
cessary that these two metals should be in is i^tate of a1»H>- 
lute purity, because it is <mly then that they ^basesi .tite 

• From the Viceionnaire Technologifue. 



On Refining Gold and Silver, in.Frmw.^, 

malleaUlity requisite far the purgotses they are fteg^piedl 
for. The leaves^ 40 li^ and tbiD». which the jjold hcwitet 
ohtains by hsasmepng^ are the product of a metal e^tiv^. 
free from copper \ the smallest portions of alloy, commuia-* 
cates such a hardness to dieae two metelS| that it b^pme^ 
impos^ble to ^e themthat extreme d^ee of tensity whiid^ 
is necessary in xnany of the arts* Goii and silver do not 
waste in this process^ because they possess nearly the same 
degree of malleability ; but the great difference whidhexisti^ 
in their respective values^ renders them not capajble of 
being sold in commerce^ until after they sue completel]^ 
separated the one from the other, and which is the priacipa} 
aiifi of the refiner. 

|f the alloy whiqh is proposed to be refined contains only 
gold^ silver, or copper, it becomes useless to submit it to a 
p]cdi)aaWr purifi^ealionf but as it almost constantly hap- 
pens that the fused masses contain tin, and oftto even leadp 
acquired in the operation of refining, we are obliged previa 
ously to ^ee these matters from the least remains of all the 
foreign metals, leaving the two only to which we give th^ 
tide of fine, so that we have only to perform the subsequent 
operation of separating the gold from the silver^ Thi^ 
first purification is termed la poussee, because its effect i? 
to pusl^ the refining as far as.possible. I will now describe in 
what manner it is performed. We commence by ascertainr 
ii^, by means of the process kmwn by the name of assaying^ 
the real title under whidh the matters submitted to the oper 
ration have to be considered : if the gold predominates suf- 
ficiently to form more than a fourth part of the alloy, they 
determine the proportion of silver necessary to be added ta 
perform the process of quarlatiaru It is indispensably jpe- 
cessary thus to increase the quantity of silver; as we have 
always observed, that when the aBoy contains a less porr- 
tion, it is in some way defended from the .action of the acids 
by. the gold ; whereas when the alloy is formed of at least 
three pai ts of silver tp one of gold, the acid easily , penc'^ 
trates the whole subsitancc of the mass, and extr^ts l^\Gfk 
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the smallest portions of silver. These proportions being 
Wjsll determined, we place a good earthen crucible in the 
ihidst of charcoal in a wind-furnace, and give it a good red 
heat; we then put into the crucible as much of the mass 
as, on being fused^ will nearly half fill it ; — we generally fuse 
from 15 to 20 marcs at once. As the metal is ready to fuse, 
We add half a pound of nitrate of pot-ash ; we then close the 
crucible, and cover it with charcoal. At this time the heat 
must not only be suflSciently intense to fuse the alloy, but 
also to effect the decomposition of the salt-petre, and the 
oxidation of the baser metals ; it produces a considerable 
ebullition, sufficient to eff*ect the disengagement of the gas 
which is then formed ; and it is on that account that the 
crucible should only be half filled. When the matter is 
perfectly f\ised, which is known by stirring it with an iron 
rod, we augment the fire ; and the fusion having become 
tranquil, and the scoriae entirely separated, the crucible is 
withdrawn from the furnace, and left to cool : it is after- 
wards broken, and we find an homogeneous button, which 
we detach from the scoriae with which it is covered. These 
scoriae contain much caustic potash, and are powerfully 
affected by the humidity of the atmosphere. They contain 
also the oxides of copper and tin, and sometimes of lead 
and iron ; we also find in them a small quantity of an alloy 
of gold mixed with silver : all these scoriae are put aside; 
and when a large quantity is collected, they are fused with 
charcoal powder, and the alloy obtained is submitted to 
cupellation. 

The mass of gold and silver which is produced by the 
potiss^e is fused anew, and reduced into grains by being 
■poured into a vessel of water, at the bottom of which a cop- 
per vessel is placed. We thus divide the metal to cause it 
to present a greater surface, and to facilitate its solution; 
and we therefore endeavour to obtain it in the smallest 
grains and thinnest leaves possible, which is readily done 
by pouring the metal into the water, from a certain height 
above it, taking care that the thread of fused metal should 
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b6 as small and as much continued as possible. We raise 
the basin which contains the grains^ decant the water 
from them, and dry them over the fire. We finally distri- ' 
bute these grains into glass matrasses with broad bottoms, 
earthen bottles, or vessels of platina, which we place in a 
gallery furnace, and pour into each vessel two or three parts 
of nitric acid, at 30** or 35® ; we slightly heat them, to facili- 
tate the action of the acid ; the acid is soon decomposed, 
nitrous gas is disengaged, and the solution is effected. 
When the effervescence has ceased, we decant the fluid, 
and pour on a small quantity of fresh acid: it is again 
heated almost to ebullition ; we decant afresh, and then add 
a third and last portion of acid, but more concentrated, and 
which is also made to boil. The silver will then be com- 
pletely dissolved, and the gold will remain at the bottoms of 
the vessels in the form of powder, or in small masses of a 
yellowish brown colour. We wash the gold well, and re- 
unite it in crucibles, where it is fused^ adding to it a little 
nitre : this is what is termed gold of depart. To obtain the 
silver contained in these solutions, we pour them into large 
earthen vessels, and plunge into them plates of copper: 
this metal is dissolved in the acid, and the silver deposited 
in the form of crystallized maisses, more or less compact, 
according to the greater or lesser degree of concentration of 
the acid. To judge when the operation is entirely termi- 
nated, we pour some drops of a solution of marine-salt, in a 
small proportion to that of the fluid. If it remains limpid, 
iall the silver is separated : lastly, this powder is washed, 
until the water it is washed in is no longer coloured blue by 
the volatile alkali. We fuse the silver with a mixture of six 
parts of saltpetre and one part of borax. When the matter 
is in tranquil fusion, it is poured into an ingot-mould, which 
had previously been greased : when the ingot is cold, it is 
plunged into water, to separate the saline particles which 
adhere to it. 

The silver which is thus obtained, Vfhen the operation 
S8 ecmducted with eare, serves anew for guartation ; but it 



tS^ On^JteJSning GM and Silver, in France. 

18 not in the most pure state ; it contains some atoms of 
copper^ firom yrhidk it is readily freed by cupelkuion. 
. The precipitation of the silver by the copper is effected 
in a lo9g^ or shorter time, which is regulated by the 
^antity of the fluid on which we op^rate^ its degree of 
C<»icentration» the thinness of the leaves coppei?,. aad 
*th^ temperature of the atmosphere. When we operate. 

considerable quantities, we i^ay wMihdraw a portioa 
<xf the solution of copper; ftnd as it contains sk large 
guantily of water, we concratrate it in an open vessel 
such af a copper basin,, or, which is better,, a vessel of 
platina. The concentrated fluid is finally put into eardnen 
IV^urbitii furnished with heads, and placed in a galkrjs 
f^imace; we adapt their receivers, lute the joinfis^ witii 
iflay, heat them, and distil to drynessi M, Vau^fuelin 
lldvise» us to separate the, acid which is obtained inta two 
p<»Ptioiis : the first which is collected serves for the pro- 
eess of &e depart; the secotid part remiuning in the 
lietort This aqua fortis is very pure, and does not need 
tot be purified by precifntation, Uke that which is ordinanlgi 
pold. I believe, notwithstanding, that it contains nitrous 
gas^ whickrendevi it mpsoper for the use of the assayert 
We ^find remaining in the cueufbits a brown powder^ 
tiFhich i» the oxide of copper ; to reduce it, we miss it 
srith an equal part of black flux, and {use it im a crucible. : 
Ma^y able metallurgists havjs.tibovght diat ibe gold ^ Hm 
depart retains a liti;le .silver; and M« Lesage had shewn 
jllii^ tibis gold, dissolved in the.nitro^muriatie.acid, tiEir^ 
dfbim a precipitate, at the end of sever^ hours, consisting 
>\of a small quantity of muriate of s£lve)r. . He also dumght 
ikfiX &e silver of the depart retained a small portion of 
gold. These ideas engaged the attention of M; Dize, 
ifaen. refiner in the mint,, and Caused liim to seek for other 
IHTOcesses which might furnish more exact results; aiv^ 
fifter numerous experiments, he found that the ^ulpMurk 
jacfd offered great advantages in this respect, b^ca^ that 
by u^ing it hq discovered in the a^ver n)inute Iquantitieii pf 
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l^oUl, b]F the means whidi we shall no# describe. The 
process used;by M. Dizeis brought into uacv and actually 
semi^oyed in 'the large^ in many estabUshmtnfs at FkH& 
.'When new masses of silver are brought to tihese refiberie% 
fihey extract from them a portion of goId> which would 
^otherwise be entirely lost. They estimate this portixm at 
<a[ tfaousanddi part of the total weight of siirer, wluch is * 
nearly equal in value to thirty-five thousand francs^ for a 
fdioasand lulogrammes of silver. If we calculate how many 
iibousand kilogrammes of silver are annualiy employed; in 
:ia6ney9 cimamerce, and the arts, we shall be convinced, of 
ifae j^reat quantity of gold which is thrown into ciroulatioR 
«at a total loss. The process, as now performed, consisitB 

five different operations, which we shall now describe.. . 
r :1st Operation.-^Upon several fumacos, of one^foot eack 
fa: diameter, are placed vessels of platiha, of an oVid form, 
tMUfl^ of which receives about 8 Idlogrammes of gramrjated 
silver, on which is poured l^kilogramitnes of conc^^iitrlU^ 
okdpUunc acid. 'Each vessel is colored by a cone of platina, 
jiaving at top an opening of about 4 lines in diatn^el*^ to 
'allow the vapours to escape. They adapt to each orifice 
-a pip6 of platina, or a tube of glass, which joonduots these 
'vapours to a condensing apparatus. These. fiim4ces are 
{>llM^d under a hood; to receive and convey away the fiones, 
fwhi£ih nevertheless escape. 

-In the cold n6 action takes place ; they are obli|;^ to 
commence it by the help of heat, and then a poiption of the 
'4udd biecomes decomposed, yields its oxjrgen to the metal^ 
sEmd k transformed into sulphurous gas, which is dis- 
engaged. As the silver is oxided, it combines with 
%ttibther portion of the acid, and forms a sidphafte, which 
^remains in solfition. The solution is brisk, and . the dis- 
%n^igement of 'the sulphurous gas abundant, diuing the 
two or three first hours only : after this, the^progress <tf 
the operation go^ on xouch moie^^Jowly, and. it i8 tiot 
^nftil the end of about 15 hours tliat all the metal k 
4ieted upon. 



188 On Refining Gold and Silver, in Prance. 

During the whole course of this operation not only is 
the sulphurous gas disengaged, but also the sulphuric 
acid; and /or this reason a much more considerable 
quantity is employed, than combines in the decomposition : 
it is therefore essential to be able to guard against the 
corrosive action of these vapours; and therefore they are 
careful to place in the funnel of the chimney a furnace, to 
create a rapid current, and carry them off; and we should 
tlso prevent, as much as possible, these vapours from 
spreading abroad ; and it is very probable that means will 
be found to condense them. I think that, after having 
caused them to ascend perpendicularly, to disembarrass 
the workmen, it would be well to direct them laterally into 
a refrigerator of lead, which might condense the sulphuric 
mcid, and allow only the sulphurous acid to escape ; and 
even this might be easily absorbed, by making it pass 
through wooden vessels containing lumps of lime slightly 
moistened. 

Sd Operation. — When the sulphuric solution is finished, 
it is drawn off into vessels of platina, and diluted with 
water till it marks from IS"* to 20\ We must then allow 
the small portion of brown powder which remains undis- 
solved to fall down completely ; — this is the gold which was 
contained in the silver. We decant, wash, and finally 
precipitate the solution of silver with plates of copper, as 
before described for the nitric solution. We wash very 
carefully the silver powder which is deposited. 

Sd Operation. — The silver precipitated in the preceding 
operation is fused in a crucible, apd pourejd into an ingot 
mould. 

4th Operation. — We treat the gold powder which has 
been separated, in the same manner, and add to it a little 
nitre, to free it from the small portions of copper whicb 
may still remain in it 

6th Operation.— As the sulphate of copper has many 
uses in the arts, it is easy to procure it from the 
•olutions which are obtained in this new process: when 
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afl the silver is precipitated, we evaporate and cause 
tfiem to crystallize ; we separate the largest crystals from 
the smallest, and re-dissolve the latter, to make them 
crystallize anew. 

This is the process of refining actually in use. It remains ; 
to be shewn, however, that the advantages which it offers 
ate attended with expenses, and that there exist in these 
operations certain sources of waste, which may occasion 
considerable losses. For example : when we fuse a mass 
of silver, it frequently happens that the crucible is broken, 
and whatever care may be taken to collect the ashes, a 
little deficiency is always found. Every new crucible, also, 
which is used, imbibes a certain quantity of silver in truth, 
all these fragments are collected, and added to the aafhes 
from the furnaces, to be afterwards treated in the manner 
of reducing silver ores : but we are here again subjected 
to new expenses, and the whole quantity of silver is never 
recovered. R. 



LI. — On Reducing Friction in Machinery. 
By the Editor. 

[Continued from VoL I. p. 460.] 

FURTHER OBSERVATIONS ON REDUCING THE FRICTION OF 

PIVOTS. 

It is of great importance, where, the motion of revolving 
bodies is very swift, to cause their pivots to turn with the 
least possible friction. For instance, the pin-makers' steel- 
mills, on which the pins are pointed, make upwards of 700 
revolutions in a minute, and it is therefore of the highest 
coQ^equence that friction should be prevented as much as 
possible : — we are just informed that the conical points of 
their steel spindles run in holes made in pieces of the wood 
of the elder. Again, in the business of fine cutlery, where 
the same kind of spindles is used ; the workmen employ 
the but-ends of stags' horns; the hard dense bone answering 
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the^purjf^ose completely.' Mt. Briinc^ the celebl^tedT effn 
ginei^f '4ias found that lignum-idta» ia vety effectual i% 
reducing the Iricjtion of pivots. In metal button-makings 
the spindles -of the burnishing lathes run . with a velocity, 
peAaps e^ual to the pin-makers' mills, their necks revolv- 
ing' in. eottar^ of pewter, melted and cast upon themj so as) 
to fit them e;Kactly ; and they will continue to w^ for a^ 
\mg tiQae, with th6 precaution, however, of carefully pre- 
venting the access of dust to them, which might lodge in 
t^e pewt^tf land act in the manner of emery, in grinding 
the pivots away. 

We have likewise heard qf large lathes, the mandrels of 
which can!y weights of not less than a hundred pounds, 
auch as large chucks or die-dishes^ at their end« ; which 
neverthelesis turned in pewter collars with great ease, 9^<dL 
irery little friction. These mandrels, however^ were very 
eaxefttUy made ; being rough-turned in the soft state» thc^ 
hardened, and tempered just enough for a hard turning 
tool to cut them, and thus finished : by this means avoiding 
all that danger of warping or cracking in hardening, which 
firequently -takes place, after great expense and trouble 
have been bestowed in finishing the turning of them in the 
usual way. 

We think, however, that it would be a still greater degree 
improvement, to leave the steel necks or pivots perfectly 
hard^ and finish them by tuming^with diamond or ruby 
points; in the manner practised by Mr. John Barton, <rf 
^the Royal Mint* 

[To be contimsed.'] 



LII. — On ike Uses qf Albumen.* 

Albumine (albumen) is a product which is found in very 
great abundance in the animal economy, forming the essen- 
tial base of many animal fluids ; such, for example, as the 
white of eggs, the serum of the blood, the sinovial fluid, &c« 

* From tine Dktwwnaire Teehnelogique, 
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TUs ,ni]Mfliice does not form the immediate bhject of 
«By iMMufiMtiire, but k of great utility ili oertadn of the airta. 
Aaloi^pt the properties it possesses, we shdl point ovi 
those which are most usefulK Albumen readily dissoivea 
in cold water ; but heat and acids coagulate and so modify it^, • 
Ihatii becomeB totally insoluble in this vehicle. It is, never* 
tk^le^ susceptible) like other animal substances, of beitig 
combined with certain^ astringent and tanning mattersr, 
imd to form with them- insoluUe and imputrescent sub* 
stances. Alcohol likewise separates it from its solutions, 
when they are not too muob diluted. 

The mention of these characters-suffiees to shew in what 
manner it acts uiid^f divers circumstances in which it fi^' 
employed, and more particularly in the clarifying of 
liquors. 

When it is used to clarify a liquid which does not con- 
* tmn any principle susceptible of being combined with 
klbumen, Hand rendering it insoluble, we have recourse to 
ih^ aetion of he&t; and in order that the -albumen may 
Mt .m6r0 uniformly, it is previously dilnted with a small 
quantity of water, or of the liquid to be clarified ; we theii 
Add this solution to the remainder of the liquor^ imd sub- 
mit it to ebullition. The albumen coagulates by the 
iMigmentation of temperature ; and as it is equally diffused 
throughout the whole-mass of liquid, it seizes and entangles^ 
«U the insoluble molecules, which by reason of their ei^ 
treme tenuity remained in suspension in the Kquid ; these 
very minute molecules, or particles, become thidkened by 
the addition of the albumen, and on that account it is not 
possible for them to pass the filters, which before would 
liave allowed them to escape. 

The same effect is produced, but for another jmrpose* 
in the cold clarifications by albumen Wine, for instance, 
contains a tanning substance, and acids in an uncombined 
state. The albumen being beaten up and combined witii 
these principles, becomes concreted, and in its separation 
from the remainder of the liquid, it draws down all the 
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matters in suspension, giving them more density, and 
determining their precipitation. Clarified wine, however, 
sensibly loses its astringency and acidity, and also a portion 
of its colouring matter, which is carried down by the 
albumen. 

The viscosity of albumen likewise renders it useful for 
many other purposes. Confectioners, pastry-cooks, &c. 
use it, to give both lightness and whiteness to certain 
articles. They form it into an exceedingly white froth, 
by agitating it briskly with small brushes or whisks. In 
this manner they incorporate with it a great quantity of 
air, which is retained or enveloped in the albumen. This^ 
froth, mixed with paste, and beaten up with it, adds lightr 
ness to it, by introducing the air which it contains ; it also 
gives whiteness to the articles, by more minutely dividing 
their molecules. 

In all clarifications in the small way, the albumen of the 
egg is mostly used ; but when large quantities are operated 
upon, as in sugar-refining, they use the serum from the 
blood of the ox, when they can procure it quite fresh, as^ 
otherwise,it communicates to the sugar a disagreeable taste. 

Finally, albumen is also used as an excellent cement 
In the laboratories they often cover, the lutings of their 
apparatus with small bands of linen dipped in powdered 
quick-lime, and the whites of eggs. This kind of luting 
renders the joints impermeable to the most subtile ijasfes. 
,An analogous preparation is likewise used to cement 
broken porcelain and glass. 

In addition to these important applications of albumen, 
we may add its great value in book-binding, as a varnish 
for the leather covers. And also, that a letter closed or 
cemented with it, is not to be opened by the steam of boil- 
ing water, as when closed by a common wafer ; the heat 
only adding to its firmness. The white of eggs beat up 
with water is likewise used by sign-painters, to cover 



: Qfei^ tibi^ oil paint with^ and . to prevent the leaves of gold 
fi^ono^ adhering only where gold size , had been previoiuly 

laid on. editor. 

. • ^ ■ « ^ ^ . ' ■ . • 

. LIIL— On Iron and Stejel. By the Editor. 
[Contimiedfrom p. 132.] 

HARDEl*rNG ARTICLES MADE OF STEEL-WIRE, STRAIGHT. 

Tqis valuable process was employed by the late Mr. Rebe, 
of Shoe-lane, a most ingenious mechanic, in the follQwing 
iiii(nner. The articles having previously been carefully 
hea^d to the proper degree, instead of cooUng them .ia 
lirater, Mr. Rehe threw them upon the flat surface of a fixed 
block of cast-iron, and instantly rolled them round, by 
sliding another flat plate of iron over them ; and thus, by 
this revolving motion, he kept them perfectly straight, in the 
act of being cooled and hardened between the metal plate 
and the . block. 

ON HARDENING STEEL CONICAL WATCH-ARBORS, STRAIGHT. 

; It has been suggested to us by Mr. Edmund Turrell, 
(who furnished us with the above excellent process for 
hardening steel-wire,) whether the Geneva watch-arboirs, 
which are perfectly straight, lalthough so hard as scarcely 
to be cut by the hardest turning tools of steel> may not 
hfu*dened by a similar process. It is true, they are of a 
conical form ; but a circular motion might nevertheless be 
l^ven to the moveable flat plate, by a little practice, suitable 
to their degree of taper. 

[To be continued.'] 



lAY.—On the Manufacture of Ammonia, in France 

'Ammonia.* — This is one of the longest known alkalies. 
In consequence of its great volatility it has obtained the 
several names of volatile spirit, volatile alkali, the fluid 
volatile ^kali, volatile spirit of sal-ammonikc, and lastly, 

• From the Dictionnnire Technohgique. 
VOL. IL P 



tSm On the Mamfaciur0 cf j^fnkama, in France. 

account ot it^ being pt&idipailly extfaeCed b(ftik tof^ 
animoniac^ a denatmnadon derived tberefcom has Jiteti 
given to it, and it is now called ammonia. 

This alkali doe» not resemble any of the others in its- 
compositfam^ aiace^ so&r from being able to place it amongst 
the metallic oxides, we regaitd it as being entirely formed 
of azote and hydrogen* In fact, some of the most duh 
tinguished chemists have advanced^ that ammonia coi^ 
tained oiygen, and have even determined its proportloa 
as SO in 100, calculating from its capacity of saturation; 
but, by the most direct means, it has been impossn)Ie,. tiB 
f ery lately, to futnish positive proofs of this assertion. They 
have only obtained, as the result of analysis, azote and 
c^ygen, hi the proportion of one part of the former tqi 
three o^ the latter in volume. Thus, as they have only 
&ewn that the one or the other of these gases, or perhaps 
both^ are oxideis, we must at least admit, that the com-^ 
position of ammonia is entirely different from that of the 
other alkalies* 

The nature of ammonia shews, that asotic substances 
alone might concur to its primitive formation ; and> in faet^ 
this alkali is always a product of the deeompositioii of 
aninud matten Every day this result is witnessed, and w<^ 
iee St ^exhibited wherever atnmal matter is a^umulated^ 
The process actuafiy in use to effect the fomiatidit^ 
aiiiBioma is one immecfote consequence of this observa^ 
tion. If we submit animal matter to the action of hea% 
their decomposition is such, that they form, atiiong otibet 
products, a considerable quantity of volatile alksdi. 

Ammonia deprived of water is a permanent gas, of a 
strong and penetrating odour, and causes the eyes to water 
il^eely. This alkaline gas, which is very soluble in water, 
is a powerful caustic, and susceptible of forming blistej^^iu 
a very short time, upon the surface of the skin^ w]^ei> 
applied to it, and even when dissolved in water. These 
▼arious properties have been successfully employed in the 
Kiedical art» Fer instance^ persons fkllmg into swoons are 
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ifia^e to inhales ammoma: idie strong imtatioir which it 
produces m the membranes, reanimates llie spirits, and 
qnit^Iy restores ammatiion. As a rubefacient, aIso» great 
advantages hare been derived from it: compresses are 
moistened with liquid ammonia, and applied to the parts 
where it is wished to produce erosion; or, what is still 
Kcftfer, (and has been recommended by Dr. Gondret,) they 
nux this ammonia with a fatty matter, and there results a 
lipecies of soap, which, on being appfied to the skin, pro- 
duces a contmued action, and in &ct causes a blister. The 
great advantage of this method is in obtaining the desired 
•efifect much more quickly than with common blistering 
flatters ; and, in urgent cases, this advantage is of great 
^tmsequence. It serves also, in Vke manner, to cauteme, 
& sraie degree, those parts where virus or poison have^ 
lieeti introduced, to prevent absorption^ it thus em- 
ployed in the case of bites from rabid animals. And also, 
to remove the pain occasioned by the stings of insects, it 
18^ dien, however, diluted with a large quantity of water. 

Some use is also made of ammonia in the other arts. It 
serves to dissohre carmine, and to extract from the scales of the; 
Meak h preparation used in the manufacture of false pearls. 
In chemistry it is very frequently employed, especially as 
a solvent of certain substances | or as a re-agent capable pt 
demonstrating the existence of certain bodies, in what way 
adei^i^r they may be combined. Many metallic oxides are 
aoliible in ammonia, and we are thereby furnished with the 
means of separating them from such as do not possess the 
aame property. All tJie salts of silver {the prussiate 
^excepted) are soluble in tliis a&ali : the chlorate of silver 
is also dissolved in it with such facility, that thoughts 
Slave been seriously entertained of substituting this means 
fbr the process of amalgamation in working silver-mines, 
specially those of Peru and Mexico, where so large a 
•quantity of mercury is lost, not only in consequence of the 
length of time employed in this process, but also as, on 
jiccbwit dT the want of powerfrd combustibles^ they are 
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obliged to avoid the roasting process^ and are forced to act oA 
a greater mass of mineral, or at least on a mineral which, ia 
not very rich in ore* The expenses incurred by the waste 
of mercury are also considerable ; for which reason it has 
been thought more eeonooncal to dissolve the chlorate 
once formed, in ammonia— an experiment which they are 
incessantly making. This solution allows the chlorate to 
be deposited by one simple evaporation. They can also at 
once separate the silver in a metallic state, by plunging into 
it plates of copper, which is substituted for the silver. 

Ammonia not having any very strong afRnity for acids, 
it is easily displaced from all its saline combinations by most 
of the bases : some, however, such as magnesia, are only 
decomposed in part, and partaking oif the nature of the aqid, 
cpmbine with it to form a double salt $ but this is a rare 
case, and generally the decomposition is complete^ Thus# 
not only potash and soda, but alsohme, barytes, and stron- 
tian, and even many metallic oxides, separate the ammonia 
when mixed with any salt forming its base. There is, then, 
no want of means^by which volatile alkali may be procured ; 
economy alone must determine the choice of materials. In 
laboratories, and even in manufactories, they use for ob- 
taining it a mixture of quick-lime slaked with water, and 
pulverized sal-ammoniac. If they wish to collect it in the 
state of gas, they employ the caustic anhydrous lime, i^d 
operate with mercury, in the same manner as with all other 
elastic fluids which are soluble in water. To obtain liquid 
a)mnonia, they use a common Woulfe*s apparatus, com- 
posed of an earthen retort, and a series of three or four 
bottles, furnished with tubes of communication and safety- 
tubes. When the quantities operated upon are consider- 
able, either a pot or a cylinder of cast-iron is employed 
instead, of a retort, to which is adapted an apparatyis 
of a relative capacity : sometimes they use simple vessels 
of stone-ware, which they dispose in the same manner as for 
ihe mianufacture of the hydrochloric acid. The operation 
is commenced by dividing the lime with the assistance oi 
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a H^e water ; for which purpose it is sufficient to put' 
tnilill pieces of lime into an earthen pan or wooden tub/ 
and sprinkle a little water gradually on all their sides. 
This is continued until all the Ihne is properly slaked ; it 
is thien left to cool, and passed through a sieve. Some 
manufacturers recommehd the employment of the anhy- 
drous lime, which they simply pound in a mortar ; but there 
«rie diisadTantages attendant upon this method : — the labour 
is considerably increased, and the operation is also very 
disagreeable to support; besides which, the lime never 
attfdns the same degree of division. Finally, the most 
decisive reason is, that the presence of water in the lime 
reMers the decomposition infinitely more easy; it serves 
as^a vehicle' for the gas, and it is drawn off with much 
greater rapidity. With respect to the sal-ammoniac, it 
may be pulverized by the ordinary means. They then 
mAe a mixture of equal parts of these two substances^ 
which they introduce either into a retort or a cylinder, ac- 
cording to the quantity, taking care that the vessel be not 
coitipletely full. Frequently, to prevent being so much 
annoyed by the powerful odour which is disengaged from 
it, they do not mix it all at once. 

The first materials being thus prepared, they adapt to 
die retort or cylinder an apparatus, all the parts of which 
ought tp be properly fitted beforehand. By means of a 
lai^e bent tube they adjust the first bottle, which is de-* 
signed to wash the gas ; that is, to free it from all extra* 
nedus matters. To this first bottle, into which is put a very 
small quantity of water, and which is furnished with a tube 
of safety, they adapt a second, and then a third, and divide 
between the two a quantity of water, nearly equal to the 
whole of the salt employed, taking care that each bottle be 
left at least two-thirds empty. These precautions being 
^teken, they carefully lute all the joints, and then cover the 
furnace with its dome. The cast-iron cylinders which are 
mtd in extensive operations of this sort, have at one of 
extremities a tube to communicate with the Woulfe^s 
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apparatus. The oj^osite side, or that by which the chaigo 
is introduce4» ^d the residuum removed^ is furnished i^h 
an iron quadrangular frame : to this frame they fit a square 
plate, and seeure it by means of screws and nuts, previously 
placing a small ring of felt between the two surfaces: the 
j oints are then covered with a mixture of moistened furnace* 
^arth, a little marine salt, and cut tow ; and finally, they 
^^ain €urround these lutings with moistened argiUaceoua 
earth, to preserve their humidity, and prevent them from 
c^aqkipg. This operation, even on a large scale, requires 
n^ore care than others of a similar nature, because that 
pressure which the lutings must resist cannot be avoided. 
It is n6t the same in many other cases. Thu% in the manu^ 
^ture of hydrochloric acid, for instance, they content 
themselves by makii^ the gas arrive at the surface of the 
Viffiter ; because its solution being much more dense than the 
vf^ter, it immediately falls to the bottom of the vessel, and, 
till the whole be saturated, the water is always uppermost : 
whilst it is precisely the contrary with the ammoniacal gas^ 
for its solution in water is lighter than the water itsdf ; and 
consequently the gas rising to the surface of th^ water, 
soon finds itself in contact with a saturated layer : this 
preveptfif the saturation of subsequent layers ; and it is then 
«(bsolutely necessary either frequently to agitate the Uqui^p 
or to plunge the tubes for conveying the gas deeply into 
it ; and in this last case, the lutings have ^ very ^eat 
pressure to sustain, and it thus frequently happens that they 
cannot resist it Now, supposing the a,pparatus to be pro- 
perly adjusted, they commence by heating it, and imme^ 
diately perceive the gas to be disengaged ; the greater or 
Ipss rapidity of its emission serves as a guide to augme^ 
or diminish the fire. As the gas dissolves, the volume of 
the liquid increases ; and its temperature is raised in % 
much greater proportion than the quantity of gas dissolved 
in a given time would have led us to expect The chaj|g0 
of the volume exphuns itself; and it is conceived that the 
el^v2|tiop of temperature \^ owing to the elastic 



i^^JbandomE^its iqi^orxastate, to be coniierted into a liq]u% 
i^anaequepdjr, it must lose all {hiot portion of latent 

Jieat wIucl|L it xietmned in the state pf gas. 

t A. period however ^lives^ whe];^ notvithstaoding thift 

jtbe current of gas is supposed to be dway<3 the^an^e^ the 
liquid neyerdieless cools ; because, being l3ien near toitp 
jpoint ,of saturattoi]^ its dissolving power becomes less an$L 
JesK ; and because a portion of the gas passes into the suo- 

ceeding bottle, Ihexe to be dissolved^ and to produce (af 
before explained) an augmentation of temperature and vo* 
lume* The operation p;roceed9 "thus, |ti|I t^^mpleteder 
^ompofiition of the sal-nanmonia^ takes j^lace, and t^ey pei^ 
ceive that it is nearly coI^pleted^ when die of oommiip 
nication from ihe^istort becomes extremely hot^ andskgcea^ 
^juanlity of liquid Jbe&gins to condense in the first bottK 
This phenomenpn is duetto the humidity of the lime and 
'<he salt, which is dissiy;m]bed towards ike end; and probablfr 
also to the combination of the hydrogen of the hydrochloric 
aeid with the oxygen of the lime. At this pemd alfio, a 
Iktle inflammable gas is sometimes disengaged* greatly 
resembling the decomposition of a portion -of ammoniacaJ 
gas, whien exposed to a very elevated t^perature. When 
arrived at this point, the apparati^ is allowed to isool* and 
is then unhited. 

As f residuum^ there is Ibund a mass of a fawR colour, 
compact} and So hard that it mits sparks under tibe atroke 
of a h^mer. The interior jHresents a brillkuit and lami- 
nated &acture : these plates tarnish on exposure to jthe air,^ 
because they attract humidity. Treated with water, jhis re- 
siduum does not entirely dissolve, one part of the uncombined 
lime remaining upon the filter. The liquor evap^ated to 
a certain degree of concentration, affords, on cooling, crys- 
tals rescuing those of boracic acid, which have l^een taken 
for a sub-hydrochloriate of lime, and which I can readily be^ 
lieve to be the deutoxide of calcium — at least it bears the 
same characters: but as these crystals are formed in the 
midst of an>extremely viscous hquori and are likewise very 
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'Kable to change^ they have never succeeded in separating 
ib^m cbmpletely from the muriate of lime with which they 
are surrounded. It is, however, believed, that they contaih 
in their composition a certain quantity of hydrochloric acid. 

With regard to the liquid products, we must reject those 
of the 'ftrst bottle, being colbured, Impure, and excessively 
^eak, because the steam of the water which rises towards 
the end of the operation is so cold that it scarcely dissolves 
the gas. The second bottle is generally the most saturated ': 
the tolume of water which it at first contained is au^ente^ 
about one-third, but its density is singularly diminished. 
In commerce, they estimate its value according to its den- 
sity, hy means of the areometer for spirits. The ordinary 
liquid ammonia generally marks from 20 to 22^ : it may be 
raised to 24 or 25* ; but in summer particularly, it is ex-- 
tWmely difBcuh to preserve it at this point of concentration, 
Fbr trxperimeiits which require the greatest degree of ex- 
actness, we must rigorously determine its specific gcavity^ 
Sir Humphrey Davy has calculated the following table, ia, 
which he has determined the proportions between the water, 
the quantity of gas dissolved, and the specific gravity of the 
jsol^tion. 
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On tlie Mcmfactute of Amm&nia^ in France. ' fSA 

• *When we employ ammonia as a i^e-agent^ it is necessary 
tbit it should be of the greatest purity ; but that which is 
met with in commerce, and as prepared in the manufactories^ 
iafar from having the requisite qualities. Many circumistancei 
prevent this: on the one hand/ they do not use distilled 
water for ihis object ; and on tibe other, to avoid a teo great 
pressure in the apparatus, they do not use the vessel to 
• wash the gas in. Sometimes, also, the materials which they 
employ are not of the best quality. In fact, in this n]^nu-» 
fiusture they use part of the waste and pieces of the 
loaves of sal-ammoniac, &g. Hence the ammonia of coiti-» 
merce always conta,ins sal-ammoniac and other particukt^ 
salts in the . water which they use, and likewise a variable 
quantity of empyreumatic ml. We (^an easily detect ^the 
presence of all these bodies, by means of the well-known 
re-agents; as, the barytic salt for the sulphates, and l^e 
nitrate of silver for the muriates : but in the last ease t^e 
must take the precaution, before we pour in the nitrate o^ 
silver, to saturate the ammonia with pure nitric acid j other-* 
wisfe it would not precipitate, "even when the ammonia con- 
tains much hydrochloric acid, because it has the property 
of dissolving the chlorate of silver. As to the empyreu- 
matic oil) if we have not recourse to the smell in judging of 
it,_we must dilute the alkali with water, for the purpose of 
attenuating the odour which is peculiar to i1^ and to be able 
the better to distinguish tl^p other. We may also employ 
another method, which consists in adding an equal volume 
of concentrated sulphuric acid ; the oil is then carbonated| 
and the mixture becoiENes blackened. > ^ 

Ammonia, either liquid or gaseous, possesses many pitM 
perties which we have not mentioned, , because they have nd 
direct connection with our object: but we must not^ ebb-' 
elude this article without pointing out the means of being 
assured of the composition of this alkali. . Scheele was the ' 
first who perceived that it contained azote ; and after him 
Priestley discovered in it hydrogen, by submitting it to the 
action of electricityt abd in 1785^ M. Berth«lIiH det^jm^^ 



yes 0<i Pokskifig Wood. Aary> in ike Lutiw ; 

hy a close exafnioatiaD, tha r^^e proportions of the twdele^ 
mentB wIuqIi compose it He placed in an eudiometer OT^r 
inercury a <3ertain volume of amuioniaeal gaa^ and an equal 
?irolume of hydrogen ; the electric spaork exploded liie hy« 
clro^n, whilst Ihe azote, mixing with iht excess of oxygra, 
firmed ibe r^siduimi* ^ If we take two-thirds of dieafasoip 
tion occasianed by the iornaJaou of the water, as Ihe quaiH 
tity of hydrdgen, the cemaikung third gives: the combined 
oxygen. This titiird, subti^ted fmm half the volume em-» 
ployed, gives poredsely the oxygen which £bmis part of &^ 
residuum. This new quantity, subtracted in its tiirn fraih 
the total residue, furnishes the quantity of azote. It thus 
appears that 100 parts of ammonia in volume, are formed ^f 
150 of hydrogen, and 50 of azote ; or, with regard to the 
specific gravities of these two elements, of SI, 15 of the &t8t, 
and 100 a£ the second. 

The composition of ammoma being well known, shewa 
how it aekes ihe oxygen from certain easily reducible 
oxides ; and also how it acts on certain bodies which have 
A strong affinity for iiydrogen, such as chlorine, iodine, &ic 



LV. — On folishing Hard arid Soft Wood, w'fiether Plain 
0r Engine-iumedy in the Lathe ; and also Xvory, Bone, 
Hmiy Tvrtoise-shellf Jet, Brass, Iron, ahd Steel; — and on 
Varnishing or Lackering. By Messrs. Holtzapfei:, and 
DeYerlein, of London. 

We gladly avail ourselves of the kind permission gramted 
us by the above celebrated lathe and engine manufac- 
lurens^ to lay before our readers the following processeS| 
Pfbich ase the result of great practical experience. 

DIRECTIONS FOR POLISHING ]{N THE LATHS. 

Good work does not rejq[uire much polishing, for 4be 
beauty of it depends more on being executed with tools 
|9|roperly^9P^n4i ;set^ and in good order: the work 



wnd m Varnishing or Lackermgi; MHT 

foftoed by wch tools ifUl Vve its sur&Ce much smoother, 
its mouldings and edges mudi better finisked. Bud Ifhe 
whole nearly poUshed ; requiring, of course, much less 
subsequent polishing than work turned with blunt taci^ 
(This is often the case in that done hy s^teurs and work- 
men who (have not proper convenienoes for grinding and 
setting tibeir tools.) 

« <tee of the most necessary thixigs in polishing is cleanll*. 
ness : therefore, previous to beginning, it is as well to dear 
the turning-lathe, or work-^bench, of all shavings, dust, && 

also to examine the powders, kckers, lincai, flannel, 
Iprashes^ &c. which may be required ; to see that they ate 
from dust, gri<^ or any foreign matter. For J&irther 
security, the polishing powders used are sometimes ti/ed up 
fbi A piece of lipeE(, and shakep as through a sieve, so that 
none but the finest particles can pass. . 

Although, throughout the following methods, certain 
]polishing powders are recommendedf for particular kinds 
q£ work ; it must be understood, >that there are others i^pjdi* 
cable to ^tbe same purposes^ the selection from which re^ 
taains with the operator; only observing this distinctioo^ 
that when the work is rough, and requires much polishing 
the coarser powders are best; but, on :the contraory, the 
amootherthe work, the less poUshing it requires conse* ' 
quently, the £ner powders, in the latter ease,^tee pre^* 
ferule, 

PiRECTiaNS FOR PoLISHING. 
SOFTWOOD. 

Soft wood, though nearly the most difficult j^ateria]» 
may . be turned so smooth, as to require no otiier polishing 
lihan that produced by holding against it a few ^ne tuu^ 
ings or shavii^s of the same wopd whilst reviving, thiii 
being often sufficient to give it a finished appearance : but 
when the surface of the work has been left rough, it must 
be rubbed smooth with polishiog-paper, constantly varying 
the position of the hand, otherwise it would occasion ringa^ 
or grooves (if they may be so called) iii the worl^ ^ 



804- On Polishing Wbod, Ivory, Wc. in the Lathe $ 

When the work has been polished with the lathe re voir-" 
ing m the usual way^ it appears to be smooth; but the 
roughness is only laid down in one direction, and not en-' 
tirely removed, which would prove to be the case by turn- 
ing the lathe the contrary way, and applying the glass- 
paper; on which account work is polished best in a pole- 
lathe which turns backwards and forwards alternately; 
and therefore it is well to imitate that motion as nearly as 
possible. 

MAHOGANY. 

Mahogany is polished with bees-wax dissolved in spirits 
of turpentine to the thickness of honey. This should be 
allied very sparingly on a piece of flannel, arid afterwards 
as much of it rubbed olf as possible with a clean flannel ; 
tor if any perceptible quantity remains on, it is sticky aind 
unpleasant. 

HARDWOODS WITH POWDERS. ' 

The work beifig turned smooth, and prepared with' 
polishing-paper, take some yellow tripoly and oil^ on a 
pifeee of flannel or linen, which is used in the same manner 
a8>glass-paper, producing a beautifully smooth and polished 
surface. 

As a general rule, it must be here observed, that all 
powders become finer by wear, in proportion as th^y 
polish Re work to which they are applied, and conse^ 
,,quently -give a greater brightness ; therefore, it is advise-^ 
able never to add freiih powder in the course of the opera- 
tion, if it can be avoided ; but to use the same throughout, 
which' gets gradually finer as the work advances. 

Box, and other Ught-colpured woods, ought never to be 
polii^ed with any darker powders than yellow tripoly; as 
^ey sometimes fix themselves in the grain of the wood, 
and discolour it 

HARDWOOD^ WITH DUTCH RUSH.* 

All the knots being first cut off*, the rushes, tied in a' 

• I>utch rush and yrater can only be used on such woods as will not 
become diacaloafiHl by Ufi^ 



ifinall bimdle^ are applied t0 th(e work with water, the hwd 
being constantly moved, to produce ati even and . regida^ 
8ur£Eice., The same may be ^aid of rush as of polishing- 
powders; that in the course of use it becomes finer^ as 
from a coarse to ^ finer fil^. When the operation has 
been continued till the rush seems to have no mori^ cutting 
quality, both the work and the rush are suffered .to,dry 
perfectly, and the polishing is tbusn finisl^ed with the s^^ 
rush, but without water. 

HARDWOOD ORNAMEKTED OR ENGINE-TURKED. 

The polish of all omameiital work wholly depend^' on il^ 
execution of the same, which should be done with tools 
properly sharpened ;^ and then the, work requires no otl^er 
polishing but with a dry h^rd brush, to clekn it from 
shavings or dust, this trifling firiction being 'suiBcient' to 
give the required lustre. • — 

\ 

IVORY, PLAIN. 

' A ■ ^ " 

• Ivory is prepared for polishing by. rtibbing it willl 
powdered chalk, Highgate loam, Flanders' brick, or Tnant 
sand, and wnter, , applied upon a woollen cloth,- to. get.>oiit 
all the scratches or tool-marks.- It is.pqUshed with putty^ 
powder and water, or whitening and water, mixed to the 
consistency of paste; it is used with linen or bufi*4eather, 
and applied as the trit>oly before flescribed* When the 
wbrk is perfectly smooth, it is cleaned with water, or a few 
ivory turnings ; the final polish i$ given with a very ^sniaO 
'quantity of tallow or-oil,- on a piece of clean linen. ^ 

Some' persons suppose that applying any unctuous snb^ 
stance causes the ivory to turn yellow ;• but the qiiitntity 
used need be trifling, and as the greater part of it is again 
rubbed off*, no such effect can occur. 

IVORY, ORNAMENTED. 

^Thii^is polished with the same materials, as whmrjplid^ ; 



!Bd# On PoRshing Wood, tbary, tf c. in the Lathe t 

hat a eleaii hrvn^h w sobfititated far &ien> pcaae t r at eii 
ike cats ef tibe work 

- Wheif tl»6 has been done as long as is thoi^ht 
Mry (which a rerj little practice w31 determine}^ thi 
whit^^g must be wadied oft with clean water and a 
brashf then remaming till perfectly dry^ nrast be finished 
with a clean dry brash. Sometimes a small portion of 
0ireet-oil is put on die finishing brash, but that is op* 
tionaL 

Ornamental work should be polished as little as pos- 
sible, as the sharp edges, which constitute its greatest 
^auty, are thereby in danger of being destroyed^ 

bone; 

This is to be prepared and polished exactly in the man* 
ner of ivory. 

HORN* 

Horn may be prepared for polishing in a similar manner 
to ivory ; it is polished with tripoly and oil, the same as 
biidwood: if thia is not fi>und sufficiently brilliant, its 
poKdi can be increased by rottennsitone and oi^ applied oa 
soft Imen or buff'-leather.; and, lastly, with die same 
fpowder quite dry^ or with the palm of the hand. 

. TORTOIS£-SH£l«L. 

Tortoise-shelly after having been prepared for polishing 
Sn the same manner as ivory, is polished widi taripoly^ or 
i^rocuft aiaid oil, applied upon linen, buff-leather, or flannelt 
and afterwards willi rotten-stone. The final lustre is fi*&- 
^quendy given by the last-qamed powder, dry, with the 
palm of the hand. 

Jet is polished in the same manner as tortoise-shelL 

BRASS, AKD SIMILAR METALS, TURNED. 

[ For iSMe, en^'ipaper is used; pamjoenrtona finely 



ipnberized ur sonetinies used witb waten on doth ; croeiMf 
rnUA dH id afterwards^ applied, also, on cloth. For the finat 
polish, roMen-^irtone b best, whidi givet the wovk the black 
feotee sa much admired* Tripoly is sometimes used kh 
stead of crocos and rottenhstone ; but, being coarser thail 
either of the former^ it is only fit for large work, such as 
stoY^s^ fenders, &c. 

BRASSy &C (FLAT WORK). 

PumEice-stone, charcoal, and bhiestone, in the lump^ are 
subbed ba the surface, with water^ 

Crocus and rotten-stone are appUed on stkksof mar . 
hogany^ or on similar woods ; or on sticks covered witl^ 
thick buff-leather. 

Washed flour c»nery is sometimes used lifter charcoal i 
this does not produce so bright a polish as rotten^stone,!^ 
it lays the grain^ whicli is sometimes preferable. 

Work is also polished with a circular brush on a spindle^ 
irluch revol^^s between two centres, as in, a, grinding ma- 
chine or lathe ; the brush is supplied with crocus md oiL / 

IROK AND SYCEL (lirRNED WORK). 

These metals are mostly polished with emery^ which is 
applied on the end of a piece of soft wood, in the shape of 
8 chisel, but much thicker^ The end thus cut is dipped inta 
•aiery mixed with oil, and held tightly against the work ; hf 
which means a polish will be produced^ in proportioH tc^ 
the fineness of the emery and the friction thus employed* 
Fine emery will polish the iron or steel well enough for 
most purposes ; but crocus, used as emery, gives #n addi* 
tional brilliancy. 

Iron and steel screws ought to be polished in the way just 
described, to remove the roughness left firom the die-stock, 
&c. and the screws wiU wear the better. 

CMl-stone powder is mostly used for grinding and fitting 
toged^. 

IRON OR STEEL. (flat WORK). 

This is also polished with emery,, buirthen it is gft^d on 



JjKW On Polishing JVood, Ivary^ (fc^ in the Lathe 

sticks of deal of various shapes. Some persons use emery- 
]M^pec folded round a file, or piece of wood shaped suitaMy 
to the work. Crocus, when used. in flat work, is mostly iS^ 
plied on a square piece of mahogany, without being fis^tened 

with slue. It can also be used with a buff-stick if required. 

>Di5.n:s 

'n^S^kifpTioNs FOR Varnishing and I/Ackerino. 

SOFTWOOD. 

The work being perfectly dry, and free from oil or grease, 
iipply white varnish or lacker, with a fine brush (but 
not of camels*^nair) ; permit it to dry, and give five or «x 
• coats or more if the wood is soft and absorbs the varnish, 
^f^en the work is covered with a perfect coat, and qmte 
dry, the surface of the same must be polished with a little 
iiweet-oil and whitening, taking care not to heat it by firic- 
tion whilst polishing ; as that would occasion a blistered or 
dh^en Surface, and spoil the whole. If not perfect, apply 
th^H^hiidh again, and proceed as before. 
• If a hair of the brush, or any dirt, settles on the wbrk 
whilst lackering, it must be removed before the vamisb is 
dry ; otherwise it cannot be taken off without injury. The 
process of * lackering should be performed in a warm room. 

-a' t- ■ » . • " • ■ ■ ■ ■'■ 

. HARDWOODS. 

Take a small quantity of hardwood varnish or lacker*, 
and about one-third, as. much sweet-oil, on a piece of cl^ao 
linen; applying tl;ie oil to the linen. before the vamiisJi: 
then, with a quick mption and light friction, rub it on ; the 
hapd continually altering its position, until the lacker is dry ; 
if not si^fficiently bright, the lacker may be, repeated once 
or twice, but very sparingly. 

Wood/ when polished endways, absorbs much more var- 
nish than when polished sideways or lengthways ; and, it 
being necessary that the operation should be continued 
. until the pores qf the wood are filled up, it renders it rather 
a difficult operation. Mahogany can also be varnished with 

• For the prepAration of this, see our Article, " On the FrenchVarnisk 
fr Pt^ith.'' Vol. I. p. 354. . 



and m Fdmishmg^^ Lackering. flM 

harflwoed ladk^r; in whicfa case, howaver, m baet^mH 
iDust have l>een previoualy used* 

BRASS, &c. 

The brass, being preyiously polished, must be made a» 
warm as steam would render it: but although. 'Bt^m if 
mentioned as a criterion for the heat required, yet it must 
liot be understood that the work should be exposed to the 
immediate action of it, as it would require freeing from the 
moisture occasioned by the steam, before the lacker couUl 
be applied. But if the brass could be heated on the top of a 
vessel in which steam is constantly forming, or througjn 
which it has a passage, and is conveyed away from ti^enca 
by a pipe, so as not to be able to affect the work, it would 
be a very clean and effectual method. In the .large way of 
lackering, the brass-work is heated upon a stove. . l^l)jM 
work, being properly heated^ inust be wiped over with a 
piece of cle^n linen and whitening ; the lacker is then ap- 
plied with a brush ; but onlf in one directioni and not back** 
wards and forwards, as fai faliitf|i|^ If one coat is not 
thought sufficient, a second iMrd can be added. , 

There ^^e two kinds of Imsa IfeM^rs, the pale and the 
high-coloured*: they are both ^^[^^pBed In the same way; 
but the latter contains more kc ikm ^ fi^rmer, and if 
mostly used for brass-work or fvaetatua^ - 

LVL— MISCELLANEOUS. 

On the Improved Communication with Ireland^, 

Eighteen miles of the new road through Anglesea has 
been opened since the 1st instant — namely, that part which 
is next to Bangor Ferry. It avoids all the hills, passes 
close to Lord Atlglesea*s Column, and for the last two 
miles presents a iiiost magnificent view of Plasnwydd and 
the Menai StraJtt. The old road, for the first five miles 
* For the prepiftUon of these lackers see our Atticle, ^ On Sold Of 

H. Q 
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ftom Holyhead, is still travelled; hut there aiie five hundred 
men now employed at the embankment over Lady Stanley*« 
Sands, and the whole of the Anglesea road will be finished 
by Christmas. It saves, altogether, better than three miles. 

new inn built by Colonel Sparrow, and which is just 
twelve miles from Holyhead, is iSnished, and now inhabited 
by Mr. M oulsdale, the former occupier of the old Gwyndee 
Inn. Some delay has been occasioned by the bad weather 
pf last winter in building the Menai bridge, from the diffi- 
culty of bringing stone. It is now proceeding with great 
limpidity: all the arches are finished on the Caernarvon- 
§hire side to the level of the roadway ; those on the An- 
glesea side are proceeding rapidly, and will be finished in 
a.bout a month. The caverns, or recesses in which the iron 
cables are to be placed, are finished on both sides. The 
"pyramid on the Caernarvonshire side is begun : the iron 
cables are nearly all made ; they are the work of Mr. He- 
seltine, the celebrated iron-founder of Shrewsbury. The 
bridge will be opened about this time twelvemonth. The 
Conway bridge is rilso proceeding with great rapidity, 
^'he abutments for the Chain bridge, between the island 
and the main land, are finished ; and the embankment is in 
it state of great forwardness. This bridge will be com- 
pleted about the same time as the Menai bridge; The 
increased postage on letters will form an ample fund for 
the building of this Tiridge ; it is therefore intended to allo- 
cate the tolls of it towards foraiing a road round the base 
of Penmen Mawr, Pont Sychmant, and Pannaer Ross, by 
which all the hills between Bangor and Abergelle will be 
^voided. 

, The steam-packets to Liverpool and Bristol have injured 
tlie travelling through Wales very much. . The passage 
from Dublin to Holyhead is performed generally in from 
^ix to seven hours — that to Liverpool, in from twelve to 
i|ixteen hours— that to Bjristol, in from twenty-seven to 
t|iirty;threevhours. The mail is about eight hours longer 
in going from Holyhead to London/than from liveipopl tq> 



Lohd^ It is a fkcti diat numerous periKms g<^g froitf . 
JJf^evpiS(A to Bristol, prooeisd by Dublin. The expense is^ 
Ae same^ and they are only a day longer m their routey 
with theadtantage of viAtmg Dublin. Moi^t of the Scdtcl^ 
especially from Glasgow^ in proceeding to Bristol or* th^ 
West 6f England, come in t^e steam-packet to Bel&sl/ 
itdjik thence in the coaeh^ to Dubbn, and from thenoc/ m> 
the St Patrick s«eam-)>aeket^ to Bristol : 

^ . :■ ■ ■ • ... .. r^) 

On the successftd yiipplic(ktion pf . ihe Epicycloid, to tiie Teetf^ 
of Spur Wheels i and on Fire Boxes. By a Corre- 
spondent. 

Sir, HfJifaXyirori$Jur€,Ju^.i3,lS9^,^ 

Ha^N(I been a purchtiser, 70M:valua]^:w<^r^,':)[^|)(9t 
Technical Repository, since its commence.m^t»,.pCfr^: 
mitme to make the fbllowipg r^uest, which, is . pot^pieriily 
liiy own^but ako that of threb other persons, who are.purm 
diasers of your worL : The persona above aUuded^to, arm 
master millwrigkis and irC9h^fbundersy who have applied, pouri 
method of the formationof the tcHh oj Spuritf^^ok (aa> 
published in Imison's work), with the greatest satisfaction. 
Since which time they have been desirous of applying the 
Epicycloid to the formation of the Jte^fl^ or ^ cogs in bevel 
geer also; and, as it is stated in Volume I. page 344, of 
your work, thirt the form of ihe teeth in bevd geei^islioiii^ 
be partly radii and partly ^^(^ycloidal; a plat^, d^criiM 
tive of the best method of applying the tf^tSUAd to bevd 
geer, would be highly acceptable. Shodblyou thtok pr^' 
per to gratify a few of your subscribnit^ ' in the Aovrf 
request, you will confer a great obligation on the abof « 
respectable individually, and also upon, • 

Sir, your obedient servtot, 
T. GiXrL, Etq. R. K B. 

, P. S.r-Permit me to observe, the use of the sulphuric aci4 
bottkj — ^wb^ ia ^treated of in your work, pn: tl^e sub|e(^ 



jflS mtCBLLAKfiOVS, 

makkig the oxygenated matches, — ^in thii part of thtf 
country is entirely done away with, by substituting a piec^ 
of cork, or such like substance instead. The cork » 
fmtened inside the lid or top of the tin box which contains 
the matcbi^ and appears to be rubbed on the sur&ce witL 
some material to create or augment the friction when the 
end ot the match i» n^bed thereon. This application of 
the cork appears to.be an improvement worthy of notice > 
as it does away with the danger attending the acid bottle 
(Or rather the |ise of it), by damaging the apparel of those 
aUko use it; end it is alsoa small saving of expense. 



It is our intention^ in the continuation of our artide 
^'On reducing PricHon in Machinery/* to describe the me- 
tfiod of apidying the epicycloid to the teeth of bevel wheel» 
WdfiiBions. 

We appte^end that the fintehes alAided to in the post- 
eeript of our Correspondent's letter, have first been dipped 
iBfto a phosphorus bottle; and are afterwards ignited by* 
nibbing them upon felt^ cork, &e. in the manner now 
eommcHnly practised in France. — Eoitor. 



Improvements ifi Pedal Harps. 

Mr. ]Dosx>, of St H^fii^tinVIane,^ has lately made some 
Tory eon»derable improveq^f^ts in the construction of 
lkeB0 elegant ^truments. It is well known that owing 
to the erooked fenn of the neck, where it joins the body of 
the harp, it is quite imposMble to procure wood with its 
grain running in that direction which its shape requires : 
the consequence is, that it is cross-grained; and, accord- 
ingly, harps very frf^uently break in that part. Mr. Dodd 
has GPmpletely remedied tiiis evil, by forming the necks of 
his improved harps of a {number of layers of wood firmly 
ccmibihed, and bent into the required shape. He has also 
i^BRKited >bti^ improvements in the construction of th« 



body of the instrument, so as considerably to increase its 
strength : and also in the manner of stringing it ; whereby, 
i|i letting on or taking off any string, the adjoining one is 
not put .out dC tune, as is generally the case in harps, 
strung in tbe.usual manner. Mr. Dodd has secu];edtheai» 
yiiripufl w4 important improvements by a Patent* a -an 

improved Life-Preservers from SrldpiVreck. 

Mlu SdiiEiTfeR (the' inventor and patentee of the Peno* 
graphic Writirig-Instrument, or an improved. ^ Foimtain' 
l^en) has recently applied his ingenuity to the forming of 
a Life-Preserver of a new material. The shape of this 
appiEuratusis that of a hollow circular and cylindrical belt 
or ring, which surrounds the upper part of the body of the 
wearer, and keeps itself in its place without thQi ii^ of 
straps, so that it may be slipped on in an instant^ It^ipbn 
formed of i^veral thicknesses of aliimal membrane ec^ot^/ 
^ together, and is entirely without seam ; it is made air- 
t%ht and water-proof by being varnished and painted^ 
It lbas a pipe and stop-jcock, by which it can be inflated 
with air in the short space of one minute { aiul dt will then, 
support the weight of two persons in the water, in. cases 
of emergency. When emptied, by pressing out the air, 
k is remarkable for its lightness and poi:tabiUty, and it is 
capable of being packed in a very small space indeed. 
When intended to be woim by females, it is made to open 
&i frojit, so that it may be slijp^d over their shoulders, 
and springs close again by its own elasticity, ^ surroUhd 
the body and support it in the water. These advaifitages 
render this Life-Preserver higl^ly deserving of adoption ; 
and we trust that the approbation of the puUic will 
repay the inventor for his meritorious liibours. We under- 
stand that he does not intend to secure a monopoly of his 
invention by patenting it, being quite satisfied that the 
diiBcuIty of constructing it will render it unlikely that 
any other person will rival him in the manufacture of 
diem. • • . . 
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Improved Shower Baths. 

An important improvement has been lately effected in^ 
tiiese useful appendages to the health and comfort of the-^ 
commimity, by Mr. Feetham, of Ludgate Hill andOxford^ 
street^ which consists in affording the means of adjusting 
the shower of water to the feelings of the party using the 
bath ; so that it may be increased or diminished at plea- 
a\ire, and the violent shock generally occasioned by 
slower baths rendered completely optional. 
, By this important regulation, this shower bath may be 
used by persons of the tenderest age or most delicate 
habits and constitutions, either as a medical or pleasure 
bath. , This invention is secured by Patent. 



On ike B4lier Hydrauliqtie, or fVaier-Ram. 
' We were much amused lately, in learning from Mrw 
Collier the incident which afforded M. Mongolfier the firsi 
idea of constructing this machine. Walking along thd 
sea-shore, he was much surprised at finding a spring of 
salt tuater issuing from the rocks, at a considerable height 
above the surfece of the ocean. This induced him to 
* enquire into the cause of such a singular effect ; and oq 
descending, he found that the waves beating violently 
against the base of the rocks, forced the water into the 
cliffs dteach successire stroke; and this, aided by the 
capillaty attraction, occasioned the phenomenon. 

Ori considering this effect, he was led to endeavour 
to construct a machine which should produce a similar re- 
sult. With this view, he made a vast number of experi- 
ments ; and, in conjunction with the late Mr. Boulton of 
\ the Soho, near Birmingham, he patented many different 
modes of carrying his invention into effect This Patent 
has long expired ; and we do not know that any of the 
methods published therein, have been attended with any 
beneficial results in this country. Latterly, how€^«ft 



the difBculties formerly experienced seem to have been 
overcome $ and we have just heard that Lord Ducie 
)ias two of the machines in use at his seat near Min- 
chinghampton, in Gloucestershire, constructed under 
the direction of Mr. Collier ; and a Mr. Easton has 
just opened an establishment in the Strand, opposite 
to Norfolk'Street, for the sale of them, under a Pa* 
tent, which he has obtained within these four years, 
for improvements made by himself, in the manner of 
continually supplying air to them, in order, by its elas- 
ticity, to break the shock of a body of water suddenly 
stopped when in motion, upon the surrounding parts of the 
lom^hinery, and also to maintain a constant stream from 
the pipe whence the water issues. These improvements 
9eem completely to answer their intended purpose, as 
appears from several most satisfactory certificates in the 
possession of Mr. Easton, from gentlemen in the country 
of the highest respectability, who have these machines. 
One of these certificates, in particular, states that the 
Inachine erected by Mr. Easton has been in constant use, 
vithout needing any repairs, upwards of two years. We 
may therefore now entertain the hope, that these simple, 
eheap, and useful machines will come into general use 
amongst us. Mr. Easton has one erected upon his pre- 
mises in the Strand, which raises the water to the height 
pf sixty feet, with a fall of ten feet : but the machines^ are 
capable of raising water to the elevation of upwards of 
two hundred feet, with proportionate falls to actuate them. 
And we are informed, that in France, several towns are 
actually supplied with water by means of these maclunes* 



LIST OF PATENTS FOR NEW INVENTIONS, 

which have passed the Great Sealy since July 27, 1822, 

To Jonas Hobson and John Hobson, of Mythom- 
Bridge, in the parish of Kirkburton, in tlie county of York, 
wooU«n-manu&cturers and merchants; for a new series 
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of Machinery, for the better, more effectual^ mid eit^p^t* 
iious mode of shearing, cutting, and finishing Wocdien 
Cloths, Kerseymeres, and all other description of Clollii 
and Piece-goods, which require the use of the Shears. 
Dated July 27, 1822.— To be specified in two months. 

To John Stanley, of Chorlton Row, within the parish of 
Manchester, in the county of Lancaster, Smith ; for certain 
Machinery, calculated for a more efficacious mode of Fuel- 
ling, or supplying of Furnaces in general with Fvifi; 
whereby a considerable reduction in the consumption of 
fuel, in the appearance of smoke, and of labour is effected. 
Dated July 27, 1822.— In six months. 

To John Pearse, of Tavistock, in the county of Devon^ 
Ironmonger, and Clock and Watch Maker; for certain 
improvements'in the construction and manufacture of 
Spring Jacks, and their connection with roasting app»^ 
ratus. Dated July 27, 1822. — In six months. 

To Sir Anthony Perrier, of the city of Cork, Kni^'ts 
for certain improvements in the apparatus for distillingt 
boiling, and concentrating, by evaporation, various sorts of 
Liquids and Fluids. Dated July 27, 1822.— In six 
months. 

To Robert Roxby, of Arbour-Square, Stepney, in the 
connty of -Middlesex, Gentleman; for certain improve- 
ments on, or additions to, the astTonomical instrument 
known by the name of the Quadrant Dated July 31« 
1822.— In two months. 

To William Cleland, of the city of Glasgow, in North«» 
Britain, Gentleman; for an improved apparatus for the 
purpose <»f evaporating Liquids. Dated August 17, 1822« 
— In four months. 



ERRATA. 
Page 89, line 11, for citrate, read ietriraie. 
92, ]ixM> fqr fdtre, read nitric add. 
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LVIL — Description of an improved Saw Machine^ witk 
Sectional Teeth. Jhr the purpose of manufacturing Pipe 
and Barrel^SiaiOes and Heading; and Feather " edged 
Sidings or Weather-boarding : with Remarkson the Machine, 
and the Timber manufactured by it. By Robert Eastbian^ 
of Brunswick, Maine^. 
[Communicated by Professor deaveland, of Bowdoin College.] 

WITH A PLATE* 

This machine consists of a frame, about twenty-four feet 
in length, and five in breadth ; and a carriage about twelve 
feet in length, and four in breadth. The carriage travels 
widi iron trucks, grooved on their circumferences, which 
run upon iron slides, bolted to the inner sides of the frame* 
An iron centre passes through one end of the carriage, 
and has a dog, which is driven into the end of the log, and 
is one of the centres on which it revolves. At the other 
end of the carriage, where there are two cross pieces, is an 
iron arbor, which receives the circular iron dividing plate, 
with concentric circles of holes drilled through it, at equal 
distances, and corresponding to the different sizes of the 
logs, to be manu&ctured into staves, heading, or siding. 
These holes are called the numbers of the plate. On the 
end of the dividing plate arbor, inside of the carriage, is a 
square to receive a dog, fitted to it, which is first driven 
into the end of the log, and then slipped upon the square 
of the arbor, by means whereof, the arbor, dividing plate. 



* From Pro&flsor SUMmmi^i American Journal of Science and Jrts. 
VOL. II. R 
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and log are firmly connected together^ and both revolve 
on the arbor and centrci which are kept in place by 
stirrup-screws. 

Near the middle of the frame is the main shaft, which is 
of cast-iron, and runs upon friction rollers, supported 
upon stands on the floor ; and which stands are made to 
rise and fall^ to accommodate the saw to the varying thick- 
ness of the logs to be cut On this shaft are fixed the 
saw and sappers, which are firmly attached to it by screws. 
The sappers are crooked pieces of iron, steeUedged, with 
slits in themi, to set them at a greater or lesser distance 
£rotn the centre of the saw, according to the width of the 
timber to be manu&ctiired} and^ partaking of the common 
'motion of the saw, although at a less distance from its centre, 
cut the sap ofi* the log, leaving the thick or outer edges of 
the timber perfectly straight 

A band, passing round the main {nilley, which is on the 
main shaft, and round a drum, which runs underneath it, 
{which may le driven by horse, steam, or water power,) g|ives 
motion to the saw, and sets the machine in operation. 'j?lie 
saw has only sectional teeth, and is made of a circular 
plate of sheet iron or steel, about one-eighth of an inch 
in thickness, contaii^mg usually but eight teeth, which 
fure set in the .outer edge of the saw^late, being dovetailed 
and grooved, in order to remain firm until worn out^ when 
new ones may be set in the same plate. 

Under the frame is a small shaft, witjb a large pulley 
on it ^inside of the frame), which is connected with the 
i^[uun shaft by a band: on tne other end of this small 
j^ft, at the outside oif the frame, is another small 
pulley^ which is also connected by a band vnth the 
feed' pulley, , whicl} is placed upon a moveable lever, 
liear the middle of the frame. On the inner face of this 
Jp^d-pulley^ are two toothed wheels ; one of them contains 
^ight cogs or teeth ; this is placed in the centre ; the other 
IS a ring with teeth inside it, pointing to the centre, and 
klhrfog fifty cogs. Another short shaft, with two toothed 
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wheels fixed upon it, each contaiiung aboat eighteen oegq, 
is fixed near the middle of the frame. Oae of these ktter 
wheels acts in the toothed rack, fixed underneath the oar^ 
riage ; the other, which is fixed on the; outer end. of the 
shaft, is acted upon alternately, by the larger or smaller 
toothed wheels of the feed-puUey^ so aa to cause the 
carriage and log upon it to advance towards the saw, or to 
xecede from it alternately, by the difierent actkma of the 
eight-toothed and the fifty-toothed wheels, on the cog<* 
wheel with eighteen teeth ; which not only reverses the 
motion^ but at the same time gives a different speed to 
die travel of the carriage, in its advancing towards, or 
receding firom, the saw. Thus, when the eight-toothed 
wheel acts in the eighteen-toothed wheel, the carriage 
moves forwards with a slow motion towards the saw : when 
the cut is performed, the feed^puUey shaft drops, and dis« 
engagmg the eight-toothed wheel firom the eighteen-toothed 
one, engages the latter vdth the ring of fift/ teeth, which 
reverses and quickens the travel of the carriage, in receding 
from the saw, in the proportion of fifiy to eight. This 
motion of the rising and fidling of the feed-fulleyy is effected 
in the following manner:—- The lever, carrying the 
puUey, has a small hooked steel spring at each end of i^ 
which catch or lock alternately, on pins fixed in the side 
of the frame, to hold or retain the toothed wheels in action, 
when the carriage is either advancing or receding. In the 
centre of the lever is a pin or stud, by which it is attached 
to the side of the firame, and upon which it turns. On the 
top of this lever two wooden springs are fixed, which pro- 
ceed from its centre to each end of it, rising upwards, so as 
to fonp inclined planes. 

A projecting piece on the underside of the carriage, 
presses upon the rising ends of these wooden springs, as 
the carriage advances or recedes, and alternately unlocks 
the steel springs firom the pins in the frame; and the 
wooden spring causes that end of the lever upon which the 
projecting piece presses, to descend, and the other end to 

R 2 
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ascendi and lock its steel spring on the pin in the frame 
again. The piece of wood which supports the feed-pulfey, 
is attached to that end of the lever which is in the middle 
of the framOi and causes it to ascend or descend at every 
alternate movement of the carriage. An iron frame is 
bolted firmly on the end cross-piece of the carriagei which 
holds an iron hand with a steel point in it, which, by means 
of a steel spring, locks into the holes in the dividing plate, 
and keeps the log firm in its place, whilst the saw is per- 
forming its cut 

On the inside of the end cross-piece of the frame is a 
thifidng iron, which is a horizontal bar of iron, with an 
elbow, forming an acute angle on the outer end ; on the 
inner end is another elbow, which turns down, forming a 
right angle, with a bar perforated with screwed holes, at 
suitable distances, to correspond with the circles of numbers 
in the dividing plate : into the holes in the bar, a steel 
point, seven er eight inches in length, may be screwed, so 
as to enter any of the circles of holes in the dividing plate. 
This iron can move horizontally, being supported with 
hook bolts, and is kept in place by a small spring, acting 
on the inner end ; and two guard screws are set, so as to 
guide the large point into one of the holes in the dividing 
plate, when the carriage and log retiun from the cut 

On the other side of the frame, where the outer end of 
the hand on the carriage passes, is a small trip iron, which 
strikes on the outer end of the hand^ and unlocks its point 
firom the dividing plate ; at the same time the large point 
entering one of die holes in the dividing plate, and the 
carriage striking the acute angle of the shifting iron, gives 
it a horizontal motion inwards, which causes the dividing 
plate and log to shift one number, when the shifting iron 
strikes the guard screw, /Aar prevents its shifting more than 
one number at a time. The outer end of the hand being 
f^uow relieved from the trip iron, its point enters a new hole 
of the dividing plate, by means of the spring, and the 
carriage again moves forward for another cut 
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Thus it operates without any except the power that 
drives it, until it cuts a tier or circle of timber entirely 
around the log, like the radii of a circle, leaving their thin 
edges attached to it These are taken ofi; and another 
tier cut in the same manneri provided the log is large 
enough to admit thereof 

BJBFEBBNCES TO P|iATB |X. 

Tig. 1. is a plan, or top view of the machine, with the log 
in it, ready for working, 
' 2. A side view of the same. 
S. An end view of the same, with a log, as pardy cut. 

4. Top view of the saw, friction rollers, &c. on an enlarged 
scale. 

5. The saw. 

' 6. The sapper. 

7. The hand-frame, spring, and hand. 

8. The shifting-iron^ in two views. 

9. The setting-iron. . 
IOl The trip-iron. 

•11. The trucks. 

12. One of the stands, and friction rollers. 
18. The dividing plate. 

14. A section of the saw-plate, and two of the teeth, taken 

above the line, in a, a, in fig. 5. 
' AA. The frame, which is made of timber, about eight by 

fourteen inches, and put together by screws. 
BB. The carriage, made of timber, about seven by eight 

inches, put together by screws. 

C. The log, as dogged, and put into the machine. 

D. Saw and sappers. 

* E. Main pulley and shaft. 

F. Feed-pulley and shifting gear, which is connected to the 
rack, under the carriage. 

G. Tightening pulleys. 

HH. Regulating pulleys and shaft. 

II. Friction rollers, and one of the stands. 

J. Dividing plate. 
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&• Dividing flhoft and dog. 
Jm. Centre-iron and dog. 

MM. Irbn sHdes, bolted to the sides the fieame, for ^ 

tracks to travel upon* 
NN. Reversmg lever, and springs, 
O. Pin, which attaches the lever jto Ae side of <ihe firfoney 

and is the fulcrum oq which it moves* 
P. Projection on the underside of the carriage, that actuates 

the reversing lever. 
Q. Hand-frame, spring, and hand. 
R. Shifting-iron, and long point. 

JS. Setting-iron, which is bolted to the underside x)lf the 
carriage, and strikes the acute angle of the shifting- 
iron, when the carriage returns to set 

T. Trip-iron, which unlocks the hand from the dividing 
plate, when the carriage returns to set 

UU. Stirrup screWs* 

Remarks, &c. 

This machine furnishes a new method of manu&ctarii^ 
timber, for various useful purposes. Though the circular 
saw had previously been in operation ^in this country, and 
in Europe, for cutting small timber, it had not, within the 
knowledge of the writer, been successfiilly applied tasolids 
of great depth ; to effect which, the use of sectional teeth 
are almost indispensable. 

In my first attempts to employ the circular saw, for the 
purpose of manufacturing clap-boards, I used one nearly 
full of teeth, for cutting five or six inches in depth into 
small logs. The operation required a degree of power 
almost impossible to be obtained with the use of a 'band ; 
the heat caused the plate to expand, and the €(aw to warp, 
or, as it is termed, to get out of truth. To obviate these 
difficulties, I had recourse to the use of sectional teeth, 
and the improvement completely succeeded. The power 
required to perform a given quantity of work by the other 
method, was, by this, diminished at least 'three-quarters. 



^The yorjk formerly perfonped by saws, ivith s^ycoity or 
leigbty t^fith, wa^, by the last method,, perfpi^ed eigKt 
Jteeth ; th^ .Sjptw-dust, wbiah before &a|^ Jl^^n .reduced 
ihe finepe,^^ ot ^e^l, ;^a^ coarser ; but the.surface .^f th^ 
tixnbev TX^uch jsi^pp^e;? than j^ien with die fullr 
toothed si^W.. : . * : , 

The sectional teeth are made in the form of a hawk's bil)^ 
and cixt .tbe -^iQg }Up firom the drciunfei^cw; pwi^3^ the 
centre. The ?aw jfia^ \)^ carried by an eight-inch b^d;^ 
and when ^y^n .at ,a pjrop^ |j^eed^ (which is from ten 
to twelve hundred tipaesv will cut nine op 

ten inches jn depths Mto t|i| l^a^jst i^te-oak timbei) 
with ifaie greatest ea^s^ '^fie sappers at the same time cu^t 
cff £rom ope to twp inches pf the sajp, and straighten thp 
Jhidk^edges ^Aerti^ 

^he facijiity wii^ .^igh tf^ wiU-pjit mtp such hard 
material^ .pay, be suppjysf^^fo r(?suU from t^' well-estab- 
lished p]:in9^Ie,— that, \^he;n t^o b9di(e.i)^j^^ com^ 
into contact, .tjieir respe(^tiye ^tion on each other is in 
j^ect proportion to t^ic xiei^p^fctiye veloqitie^. Thiis, a 
dtfiviax plate of i];oa put intx> .a quick rpt^y inptioi^ ydll, 
fWith great ease, penetrate hard st^el^ or ci^t off a filci 
whe^ applied to its periphery; and fl\e same principle is 
applicable to a rotary saw , for cutti^ wopd? The requi- 
site degree pfvelocity,i9ol>tainedby the continuous motion 
^of the circular saw; by which also it ha^s ^greatly the ad- 
vantage of one that has but a slow motion, on account of 
.dulling, as the teeth are but little affected ; and, being 
only eightin number, but a few moments' labour is required 
to sharpen them. If the velocity of the saw was slackened 
to a speed of but forty or £fty times per minute, it would 
require at least four such bands , to carry it through the 
}pg, as that above described. 

One machine will cut from eighteen to twenty hundred 
J square :feet of pine-timber per day ; and two of them may 
1 be driven by a common tub-wheel*, seven or eight feet in 
• Oriioiizontal water-wheel.— Editor. 
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diameteri having six or seven feet head of water, with s 
cog-wheel and trundle^head, so highly geared as to give 
a quick motion to the drums, which should be about four 
feet in diameter. The machine is so constructed as to 
ibanufacture timber from four to ten feet in length, and 
from two to ten inches in width, and of any required 
thickness. 

It has been introduced into most of the New-England 
States, and has given perfect satisfaction. The superiority 
of the timber hns (or three years past, been sufficiently 
proved fai this town^ where there have been annuaBy 
erected from fifteen to twenty wooden buildings, and ibr 
covering the walls of which, this kind has been almost 
universaUy used. The prhlcipal cause of its superiority to 
mill-sawn timber, is in the manner in which it is manu&c- 
tured, viz. : in being cut towards the centre of the log, 
like the radii of a circle. This leaves the timber feather- 
edged, in the eitact shap^ which it should be, to^it close 
on a building; and is the only way of the grain, in whidh 
weather-b6ards of any kind can be manufactured to with* 
stand the influence of the weather, without shrinking, 
swelling, or warping off the building. The mill-sawn 
timber, which I believe is now universally used in die 
middle and Southern states, and in the 'West Indies, for 
covering the walls of wooden 'buildings, is partly cut in a 
wrong direction of the grain, which is the cause of its 
cracldng and warping off, and of the early decay of the 
buildings, by the admission of moisture. That such is the 
effect, may be inferred from examining a stick pf timber 
which has been exposed to the weather; thfe cracks, 
caused by its shrinking, all tend towards the heart or 
centre, which proves tiiat the shrinking is directly the 
other way of the grain. It follows, that timber cut through 
or across the cracks, would not stand the weather, in a 
sound state, in any degree to be compared with that which 
is cut in the same direction with tiiem. I have no hesitation 
in stating, that one half the quantity of timber manu&ctured 
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in this wayi will cover, and keep tight and sound, the 
«ame numher of buildings, for a hundred years, that is 
now used and consumed in fifty years. Add to this, the 
reduction of expense in transportation, and of labour in 
puttmg it on; and, I think, every one must be convinced^ 
that the timber mmufiietured in tMs improved way, is 
entitled to the preference. 

t In manufacturing staves and heading, a great saving is 
made in the timber, particularly as to heading ; of which, 
at least, double the quantity may be obtained by this mode 
fjS sawing, to what can be procured in die common ttiethod 
of riving it; nor is the straight-grained, or good rift^ indis- 
pensable for tiie saw, as it is for the purpose of being rived. 
The headkig, when sawn, is in die foim it should be, before 
it is roimded and dowelled tcgetiier, all the dressing re- 
quired, beingv merely to smootii off the outsides witii a 
plane. Timber for staves ought to be straight in order to 
truss, but may be manufactured so exact in size, as to 
require but littie labour to fit them for setting up. 

Both articles are much lighter for transportation, being 
nearly divested of superfluous timber, and may be cut to 
any thickness required, for either pipes, hogsheads, or 
flour barrels. 

Bruntwieh^ Maine ^ AprU Ay 1822. 



LVIII. — On the Mamijaclure of Starch in France*. 

Amidon. — Starch. This substance is widely difiiised 
throughout nature, and constitutes the most important nu- 
tritive matter among die immediate principles of vegetation ; 
it is found in greater or less quantities in chesnuts, horse- 
chesnuts, potatoes, gram of all kinds, and in many different 
. roots ; it is identified in all plants under certain general 
. characters ; but it frequently differs very much with respect 
to its form, and its greater or lesser solubility in boiling 
water, &c. 

* From the Diclionnaire Teehnplogique. 



^ On the Mam^^(iy/re if iSiarch, in France. 

Amidm, pr^itarch^ is white^ ^vetulent^ ^l^pi4l inodo^ 
rous^ little hygrometric or alterable by die air^ cold water, 
a]cohol;:Or ether. Its bri^iaIlt.a8pect and ajmost crystaUin^ 
appeairance are .easily distinguishable by the naked ey^ 
|iarticular][y when the substaaceis e^t)racted fix^n potatoes; 
And by (th^ >4d of a microscope it is i*eadily ;discenied^ 
when produced from any other vegetable. 
• M.M.y^uqi^eUnandBouiUc^-J^ 
that by s^i^htly torrefying the starch ^th dvc pf^caytioii, 
we xnod^y ;itjB propertLes^ witl^out decompp.^g it; thajk 
it then bi^(i<me9 soluble in w^ter at the ordioajry tempera- 
ture, aojd jiqgiiires a great resemblance to gum, fbr w:hic4^ 
it may be su^;si^ted in mo^t ^f ^ts uses in d^O: .arts. At ^ 
^noreieleva^drtempear^Q^ becopf^al^pwxi^'Uga^ 
jGes, bubl^^, apd 4ep9a^s(^d, hl^e ajil y^getf^bte 
Witters, afibrding t|ie same vpla(ile>pro^uQts, and [leaving ft 
.Carbonaceous residu^m• 

We may i»(^ta9iithe:pr^eQpe pf starc];i by n^ei^sft ^^f 
iodine^ with jrl4qh it fi>i[n(is cpvnbinationp of diffiirept colpu^: 
.tbat^which contains tbe le^st possible quantity of io4ine 
.appe9.rs white ; thp others, accordingly as the prp|>ortipns 
.of iodine are augment, become successiyely of a. violet 
colour, then blue ; and finally, quite black, when the quan- 
tity of iodine is very considerable. 

In order to convince ourselves of the presence of starch 
in any liquid, water ipust be added to it, which has been 
kept for some time in ebullition on a little iodine* ; it is in- 
stantly manifested by the appearance of a blue colour. To 
obtain from this combination the finest blue colour pos- 
sible, they treat the starch with an excess of iodine, dissolve 
the sediment in potash, and precipitate the solution afi*esh 
by means of acetic acid. 

Starch is also rendered soluble in cold water, by pre- 
viously triturating it with potash : all the acids decom- 
I>ose this combination, and die starch is precipitated. The 
sub-nitrate of lead, and the sub-acetate of the same 

* Or an alcoliolic solution of iodine may l>e used for this purpose. 
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joetalt when they are made to boil with axiy %uid '^on- 
twiing starch in the state of clear jelly, jproduce a prex^r 
pitate jcomposed of 38.89 of protoxide pf Jeadj and 100 of 

?starch 

The sulphuric acid may be united yrith stardbu.a^ 
sA icrystallizable combination (Theodore JSaussnre^ [dnnales 
4e £!himie, torn. XI). The:same diluted with wali^or 
at the' temperature of ebullifioni oonverts the stapch into 
a saccharin^ matter^ analogous, to .that pbtained frji>«i 

grapes. ^ 

^ Under, many circumstances starcti U parikiaOy cocih^rted 
jntp .sugar, either spontaneously and , in contact ii^lh^the 
^j( OT by an addition of gluten ; .or, \vtenit .is wu^ad witb 
4bis principle, as jn many species of .earn j and alsq wjben U 
^iVjidei^es deeomposition dmdi^ the a^t of germination; qr 
finally, in the alcoholic, tbe^acid, and sometimes even in. tfaye 
putrid fermentations. .Spontaneou3 fermentation alsp; cpn- 
i^rts.one part.of the starch into a gum^ty^matter, analq^us 
tq that obtained by torre&otton, and into a substance 
which M. Saussure has named ajriidifie.} iwhose prppe^tij^s 
are intermediate between the other two states of stardl 
,(tfae gummy and its natural state), jf this decomposition 
take place when not in contact with the air, it forms the 
carbonic acid, .in consequence of the combination of ll}e 
X)Kygen.of .the,air in. the vessel, with the carbon which sepa- 
rates during this process.: water is also formed, which is 
one of the prindples of the starch; and the dry resiiduupi 
obtained weighs less than the starch employed. When t^e 
same spontaneous .fermentation takes place in contact with 
atmospheric air, a little carbonic acid and pure hydrogen 
gas is formed ; but no charcoal is deposited. M. Saussure 
thinks, that in this case there is an augmentation of weight, 
owing to the starch having fixed, or appropriated to its^ 
a small quantity of the principles of the water ; but, in fact, 
we think that it resembles the effects which take .place un- 
der other circiuustances ; namely, in the saccharification of 
starch by sulphuric acid. 
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We have found the following to be the relative quanti- 
ties produced duruig these re-actions : 

SUrch formented not in contact with the air. Starch fermented in contact with the air; 

Saccharine matter • . . 49.7 47.4 

•Ghunmy matter • • • • 9.7 23.0 

Amidine • • • ^ • • 5.2 •••••• 8.9 

Ligneous and amylaceousl q ^ ^ ^ Iq^ 

matter : J 

^'SSrf Aninappredablequantity. 

Starch not decomposed • 8.8 4.0 

Of all these products, the saccharine matter is the only 
one soluble in alcohol ; and cold water perfectly dissolves 
the gummy matter, without acting upon the amidine. We 
take advantage of these properties, and those which the 
starch presents in its transformation into a saccharine mat- 
ter by the sulphuric acid, to separate these substances. 
Nitric acid diluted with water dissolves starch in the cold ; 
more concentrated, and with the assistance of heat^ it ox- 
idates it, and transforms it into the malic or oxalic acid ; 
and disengages the nitrous acid. 

The Preparation of Starch. — ^We shall now describe (he 
process by means of which this substance is extracted in 
the large way from several species of grain. 

The starch of wheat, rye, barley, &c., being prepared by 
' the same method, we shall treat of these grdns without 
distinction, either as to their being used singly, or mixed in 
various proportions. They prefer that grain which has 
been injured by remaining long in damp warehouses, and 
thereby rendered improper for most other purposes ; not 
only because it is cheaper, but because the starch, being 
less alterable than most other immediate products from 
vegetables, is still obtained in great abundance, with more 
facility, and often even in nearly an equal quantity, as from 
uninjured grain. 

They commence the operation by coarsely grindbg the 
grain* It b effected in the ordinary mills by raising the 
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upper mill-stone, by which means the space between the 
two stones is augmented, and the grain passes through, 
merely bruised. If the grain employed be too wet, it sticks 
between the stones, from which it is with difficulty disen- 
gaged, and more power is required to obtain even this small 
quantity ; but this inconvenience is avoided by a previous 
desiccation. After this first preparation, they steep the 
grain, thus bruised, in large tubs half filled with water, to 
which they add an eighth or a tenth part of the sour water 
remaining from a former operation : by degrees fermenta^ 
lion takes place, and proceeds with a rapidity in propor- 
tion as the grain employed contains a greater quantity of 
gluten, or as the temperature of the atmosphere is more 
elevated. When fermentation has commenced, the liquor 
becomes viscous, acquires a degree of acidity, and at length 
is covered with a tliickish crust of mould. In this state 
they term it sour water*: this water is drawn ofi* by means 
. of a cock, placed at the height which the deposit occupies 
in the tub ; or by means of a portable syphon, which serves 
for many tubs : but previously they take off the crust of 
mould, or head, with a skimmer ; the greater part of the 
gluten is decomposed; and the products of this decomposi- 
tion, with the extractive matter of the grain, are separated 
by this first decantation : they wash the deposit many times, 
and afterwards mix it with water, and throw it into a hair 
or wire-sieve, resting upon two pieces of wood placed 
across the top of a vat They have lately applied to this 
operation (in order to separate the coarsest bran) a revolv- 
ing sieve, made in the manner of an Archimedian screw. 
This instrument is a cylinder, the interior of which is tra- 
versed by a continued band of diaphragms, disposed around 
an axis in the form of a screw ; and on these the cloth is 
retained in a cylindrical form. The axis of this sieve is 
made cylindrical at each extremity, and turns upon two 
proper bearings ; it is placed obliquely, so as to form an 

* It is composed, according to M. Yauquelin, of water, acetic 
.9Ctd, acetate of ammonia, phosphate of lime, and gluten. _ 
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wgle of from SO* ta SO* with diehoruson: it may either be 
turned round by means of a winch or handle, in the same 
tAanner as the Archimedian screw used in draining nK>- 
iBsses ; or by a leather strap and a pulley^ The construe^ 
tion of this machine is exactly the same as that of the ele- 
vating screw; only their functions being different, tiie 
movement given to them must be in a contrary direction ; 
so that instead of the screw, as usiial, raisffng portions of 
liquid from below, at intervals quickly iucceeding each 
if&m, until they are finally discharged at the top of the 
screw— in this case, the machine is constantly fed at its 
highest part, witii the mixture formed by the deposit which 
we have before spoken o£ A small stream of water runs 
upon the exterior of tiie metallic cloth, and incessantiy 
washes it: the operation is thus carried on in a continued 
manner; and the bran, or ligneous covering of the grainy 
escapes at the lower part of the sieve, perfectly free from 
the starch which it contained. That which has passed 
either through the revolving sieve of the new machine, or 
the ordinary sieve of the starch-makers, affords by repose 
and decantation, a sour watery which is employed in the 
same manner as tiiat we have before described. As, how- 
ever, the deposit contains, besides starch, a quantity of very 
fine bran \ to efPect the separation of these two substances, 
£t is beaten np with water, and left to settle: the starch 
precipitates first, and occupies the bottom of the vat ; the 
bran fidls next, and forms the upper part of the deposit 
They remove the surface until they arrive at the starch, 
•which is known by its whiteness and firmness : they rinse 
tiie surface of the starch, to free it from those particles of 
bran which may still adhere to it ; they again beat up the 
white mass, thus rinsed, and pour the whole into a silk 
sieve, or into a machine similar to the one we have above 
described; but with this difference, that its exterior cover- 
fog is formed of a cloth closer in its texture, resembling 
that of a silken sieve. By one or other of these means 
they separate an additional quantity of fine bran, and the 
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starch whicli i)ddses h n^hiter and purer : nevertheless it 
must be again beaten up with -Watet, sufl^red to repose, the 
supernatant water decsinf e3, and die surface of the deposit 
be again rinsed^ which is still a Ettle soiled by the finest 
particles of bran. The starch is now very white: in ge- 
nerali however, its whiteness and purity depend upon the 
jprecautions which have been taken in the many washings, 
Imd on the fineness of the last sieve through which it has 
been passed. 

Desiccation. — This operation, although very simple, ne* 
vertheless requires many precautions; for the whitest 
starch when taken from the last washings, often becomes of 
a brownish or greenish colour, which requires it to be again 
iriixed with the common starch which is obtained from the 
rinsings, or from those grains which are the most injured, 
and which are classed, according to their whiteness, into 
various qualities. They put the starch, ready to be dried, 
into square baskets, (whose angles however are rounded 
off,) each being furnished with a loose cloth. These bas- 
kets ate generally of the following dimensions : 50 centi- 
metres long, 34} wide, and Z8 high ; they fill them as full 
tis possible with starch, and compress it by slight jerks ; 
l;hey leave it awhile to drain and stiffen ; it is then carried 
to the dtying-house. This is a large building, whose up- 
per part is divided into many compartments, surrounded 
with shutters, and the interior furnished near its sides with 
stages of wooden planks laid horizontally, at the distance 
of about 40 centimetres apart ; there is also a level bed of 
plaister of Paris formed close to these stages. They de- 
posit the contents of their baskets upon this bed, and 
remove the cloths which have quitted the baskets with the 
moulded blocks of starch. 

The starch is thu^ brought to its first degree of desicca- 
tion: they ciarry it afterwards to the stages, and divide 
each block into sixteen parts, for the purpose of presenting 
a greater surface to the drying action of the air : these are 
very frequently turned, as well to accelerate the desiccation^ 
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as to avoid the least mouldiness, or dust, &c. which mi^t 
soil the starch, and which there is less chance of guarding 
against, by a longer continuance on the stages: they then 
carry these pieces to a stove, first taking care to scrape 
their surfaces slightly ; they are then divided into smaller 
pieces by the hand, always keeping in view the drying of 
this substance as quickly as possible; they should be 
turned, firom time to time, with a wooden spatula^ to 
change their sur&ces. By these precautions, which it is 
proper to increase or diminish according to the hygrometric 
state and temperature of the atmosphere, it is certain that 
the starch will be preserved in its original whiteness. 

Knowing the composition of the various grains, of 
barley, wheat, &c. we can thus establish the theory of 
what takes place in the preparation of starch. These 
grains contain much starch, the ligneous matter forming 
the husks of the grain^ a small variable quantity of ghn 
ten, albumen, and certain salts ; amongst others, the phos- 
phate of lime. 

The re-action of the gluten upon the starch occasions 
the formation of a little saccharine matter; the continued 
ferment in the mixture causes the spirituous fermentCLtimf 
and produces alcohol and carbonic acid. This last is dis- 
engaged in the gaseous form, and from thence are derived 
the bubbles which arise and burst at the surface of the 
liquor. The add fermentation immediately foUows; tlie 
sour water necessarily excites this fermentation, firom which 
results a new quantity of vinegar; and soon after, the 
gluten, by reason of the large quantity of azote which It 
contains, and its facility of spontaneous alteration, gives 
birth to the putrid fermentation^ which developes ammonia; 
the gluten and the phosphate of lime are, in par^ dis- 
solved in the liquor by the acetic acid, and are partly held 
in suspension : the re-imion of these principles forma the 
sour waters of which we have spoken. 

It often happens that the sour waters, when th^y are 
poured upon the bruised grain, in the first part of the ope- 
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ration, subside, without occasioning any disengagement of 
carbonic add gas, any sensible mdvement^ or any other 
diange than making all tlie liquor thick, gluey, and ropy. 
This alteration, to which they have given the name of the 
viscous fermeniathn, although of little importance here, is 
very remai^ble; it is accidentally presented in many other 
cases, and particularly in the treatment of saccharine mat- 
ters, where it is almost always injurious, and often occa- 
sions considerable loss. 

Z75e5.— -Starch is employed in many of the arts, although 
but in small quantities : painters, confectioners, laundresses, 
&c. make great use of it ; physicians prescribe it as an ali* 
ment of a peculiar nature, and as a medicine ; but in this 
case, as also in tiie manufacture of sugar from starch, they 
give tiie preference to the starch or fecula of the potatoe. 

CamposiiioTU— Starch is formed in weight, according to 
M* Berzelius, of 

Carbon 43,481 

Oxygen 49,455 

Hydrogen . . . . . . 7,064 

100. 



LIX. — On thte Use of tlie Blow-pipe in Chemical Ana- 
lysis^ and in the Examination of Minerals. By J. J. Ber- 
zelius. Translated from the French of Fresnel. By 
J. G. Children. 

[Continued from p. 83.] 
WITH A PLATE, 

Agreeably to our promise we now give further extracts 
from this valuable work. 

DESCRIPTION CF THE BLOW-PIPE. 

Various constructions of this useful instrument are shewn 
in a plate, and also described under this head : — such as 

the blow-pipe commonly employed in the arts, being a 
conical brass tube about 13 inches long, 3-8ths of an inch 

VOL. II. 8 
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in diameter at the larger end, and having an opening at the. 
smaller of rather less than l-16th of an inch. It is bent at 
a right angle at about an inch from the point" Cronstadt's, 
which resembles that just described, except in the addition 
of a hollow ball to collect the condensed vapour. Berg- 
man's, with a semi-circular chamber, instead of the hollow 
ball of Chronstadt's : and 6ahn*s, with a tube in place 
thereof, and which M. Berzelius prefers to all the others. 
Tennant's, and Wollaston's, are then described, which, in 
respect to portability, are certainly preferable to any ; the 
latter in particular, which packs with perfect convenience 
in one's pocket-book ; and if we add to it a slip of platina 
foil, and a small piece of borax, we are furnished at once 
with a sufficient laboratory for a great variety of operations 
— as the candle and charcoal may be found every wherei 
The length of a llow-pipe^ whatever he its form, must depend 
on the eye of the operator, and be such, that the body operated 
on may be at that distance from his eye, at which he has the 
most distinct vision**' 

Blow-pipes are best made of silver, or tinned-iron 
plate, the beak being made of brass. If the instrument 
be wholly of brass, in time it acquires the odour and taste 
of verdigris ; an inconvenience not entirely removed, by 
making the mouth-piece of ivory. The hands too, if not 
quite dry, contract the same odour during the opera- 
]tion, especially if the blow-pipe has not been used for 
some time, and was not well cleaned before it was laid by* 
Tin plate is not liable to this nuisance, and has, besides^ 
the advantage of cheapness^. When that material is em- 

* This last remark, however, militates considerably against the utility 
of these very portable blow-pipes, which must be made considerably longer 
and larger than those shewn in the plate, to answer their intended pur- 
pose. — Editor. 

f The celebrated Dr. Black's blow-pipe was made of tinned-iron plate, 
with brass beaks, and was a favourite instrument with the chemists of this 
country. It was of a conical form, widening firom the mouth-piece, and 
was considered to be a great improvement upon those which tapered to 
the point, in respect of the ease in using it ; the beak was placed near its 
bottom : it is well worthy of adoption in the laboratory. See Plate X» 
fig. 3. — Editor. 



BsEZELius ofi 4he Use of the Blow-pipe. SSS 

played, the joinings should be madci air-tight by inserting 
pieces of paper between thenk Notwithstanding that silv^iP 
is the beast conductor of heat of all die metals, no inconve- 
nience need be apprehended on that score, even in the 
longest operations. The small jets adapted to the extremitjF 
bf the beak are a great improvement ; for the extremity k 
liable soon to become covered with soot, and the hole to be 
either blocked up, or lose its circular form, and it is neces* 
sarjr to clean it, and clear the opening with a small needle 
kept athand for the purpose* This is an indispensable but 
(Toublesome operation* I have, therefore, had these jets 
made of platina, each of a single piece ; and when dirty, I 
^oeat them red-hot on a piece of charcoal, which cleansr 
them in an instant, and clears the hole without the assist* 
ance of any mechanical agent Silver would not answer the 
purpose, for however careful we may be not to fuse it in 
the operation, it would crystallize- as it cools, after having 
been heated to redness, and become as brittle as an unmal- 
leable metal 

^ Glass blow-pipes are certainly less costly and less liable 
to get dirty than those made of metal; but dieir brittlenesSf 
and the fusibility of their beaks are such serious inconve- 
niences, that they should never be used but in cases of 
necessity:}:. 

Attempts have been made at different times to construct 
blow-pipes of greater &cility in their management than the 
one in common use. De Saussure fixed his to a table, so 
as to have his hands at liberty, whilst he regulated the blast 
by his mouth. I know no case in which much advantage is 
derived firom this plan ; moreover, the variations in the sort 
of flame required in experiments with the blow-pipe, de- 
pend on such slight changes in the position of the beak, 

t In tjbis country, blow-pipes are generallj made of^rass ; and, when 
wdl lackered, I have never been annojed with the inconveniences 
Berselius complains of. The mouth-piece should be of silver, and the 
beak of platina were it not for the expense, the whole instrument wezie 
better made of platina. — C. 

s S 
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that it is impossible to accomplish them with precision hy 
the mere action of the mouth. 

'' It is generally supposed, that to use the blow-pipe is a . 
diffictdt operation, tiiat it requires great pulmonary exer- 
tion, and may be injurious to the healths Partly for thia 
leasdn, and partly for want of skill to keep , up a continued 
blluit without inconvenience, various contrivances have been 
hit upon to supersede the blowing with the mouth. Such 
are those of Ehrmann, Kdhler, Meusnier, Achard, Maroe^ 
BrOoke, and Newman, by means of which the highest 
degrees of heat are produced^ on a small scale, by an arti- 
ficial bkst of atmospheric air, or oxygen gas : but as the 
use of these instruments has no connection with our subject, 
I shall abstain from further notice of them. 
' ^ Hassenfratz itfupplied his blow-pipe with air by means of 
a pair of bellows worked by the feet, after the manner of 
enamellers ; and NHsen employed for the : same purpose^ 
a bladder filled with atmospheric air, which he compressed 
between his knees, with a force proportionate to the blast 
required. When empty, it was filled again by the mouth, 
through a separate tube, furnished with a stop-cock, and 
fitted to the bladder. 

. By these pretended improvements, motions , more or less 
troublesome have been substituted for a slight exertion of 
the muscles of the cheeks; and their inventors have demon- 
strated, by their very contrivances, that they did not know 
how to use the blow-pipe ; tiiey might as well have pro- 
posed to play on a wind-instnunent with a bladder. Our 
conclusion must be, that all apparatus of this: kind is per« 
fectly useless.** 

" OP THE BLASr AND FLAME. 

The organs of respiration are not called into increased 
action in using the blow-pipe ; they could not keep up a 
continued blast, and such an effort would in time be inju- 
rious. It is the cheeks which perforin the oiBce of ia pair 
of bellows : the mouth is filled with air, and by the cpntrac- 
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. lion of the muscles of ike cheeks it passeis into the blow- 
pipe. This operation^ simple as it serais^ is difficult at firsts 
from the habit of exerting all the muscles concerned in re- 
spiration when we blow. It is a difficulty like that which a 
man experiences^ when he endeavours at the samis time tQ 
turn his right arm and right leg. in opposite directions. A 
little wearisome practica, therefore, is necessary to get over 
the custom of bringing the muscles of the chest into action 
with tbe muscles of the cheeks. The first thing to be 
attended to, is to keep the mouth fiill of air, during a pretty 
long alternation of inspirations and expirations : next, we 
must consider that diere is a small opening between the 
lips, by whidi the air escapes ; so tiiat the x:heeks would 
collapse by degrees, if the breath from the lungs were cut 
off firom entering into the mouth. Now, to fill the vacuum 
which is tiius formed, at the moment of expiration we admit 
a portion of air into tiie cavity of the mouth, sufficient to 
jrenew the distension of tiie cheeks. Thus the air in the 
mouth is always in an equal state of compression, and es- 
capes witii uniform velocity through the Uttie orifice. Such 
is the mechanism of the operation in which tiie art of using 
the Uow-pipe consists. We may add, that the current^of air 
which escapes by the beak of the instrument, is commonly 
ao minute, that it is not necessary to fill the cavity of the 
mouth at each expiration*. This operation, though some- 
what difficult at first, soon becomes easy by practice, and 
at length is performed without occasioning tiie least dis- 
tress to respiration. The only inconvenience that re- 
mains, when once arrived at that point, is a lassitude in the 
muscles of the cheeks, arising, independentiy of want of 
practice, from the beginner's generally pressing the mouth- 
piece of the blow-pipe more strongly than is necessary be- 
tween the lips, and not sufficiently economizing the blast. 

. ^* Having accomplished tjie first; object — of keeping up a 
steady blast,— the next is, to produce a good heat ; which 

** In fewer words, the operator must breathe through his nostrils, an4 
blow with his mouth, hy the mere compression of the cheeks. — C« 
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requires some knowledge of flames and of its differe&t 
parts. If we attentively consider the flame of a candle^ we 
may reraiark several unequal divisions in it^ of which four 
may be distinguished. . Plate X.^ fig. represents the 
flame of a candle in its usual form. We see at its base a 
small party a, of a dark-blue colour, which bteomes thin- 
ner as it gets fSeurther from the wick, and disappears entirely 
where Utte external surface of the flame ascends perpendi- 
cularly. In the middle of the flame is a dark plac^ d, 
seen dirough its brilliant covering. This space incloses 
the gases which issue from the wick, which, not being yet 
in contact with the air, cannot undergo combustion. Round 
this space is the brilliant part of tbe flame, or the flame 
properly so called: and Ikstly, beyond this, we may per- 
ceive by attentive inspection the outer covering of all, c, e, 
slightly luminous, and whose greatest thickness corresponds 
with the summit of the brilliant flame. It is in this outer 
part that the combustion of the gases b completed, and the 
beat the most intense. If we introduce a fine platina or 
iron wire into the flame, we see that the point of tbe wire 
where the ignition is most vivid, is situated on the confines 
of the brilliant flame, and in the external covering. If the 
wire be very fine, its real diameter appears singularly mag- 
nified ; and this apparent {enlargement (which is a pheno- 
menon of radiation of the same kind as that presented by 
the fixed stars, when we ascribe appreciable diameters to 
them,) increases as we approach the upper boundary of the 
blue flame; so that this zone of transition, where the air, as 
yet retaining its fiill dose of oxygen, begins to meet the 
flame, is the place of the maximum of heat. This being 
granted, if we direct a current of air by the blow-pipe 
into the middle of the flame, (Plate X. fig. 2,) a long nar- 
row blue flame, a, c, appears before the opening in the beak^ 
which is the same as a, c, in fig. 1, but its relative position 
is changed ; instead of surrounding the flame, it is now con- 
centrated within it, where it forms a small cylinder. To- 
ward the anterior extremity of this blue flame is the place 
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of greatest hea^ just as in the flame not acted on by the 
blow-pipe. But whilst in the hitter thb.pkce had the form 
of a zone, or circumference of a circle, it is how reduced to 
a point incomparably hotter, and capable of fusing ot 
volatilizing substances on wluch the flame in its common 
state has no sensible action. This enormous increase of 
temperature arises from the blow-pipe throwing a con- 
densed mass of air, — which before only touched the surfiu)e 
of the flame, and spread itself freely about every part of it,— 
on a small space situated in the middle. The change 
effected is somewhat the same as if the flame had been 
turned inside out. On the other hand, the remaining por- 
tion of the bright flame which here surrounds the blue, 
prevents the loss of the heat produced. 

Long practice is necessary to distinguish with certcdnty 
the maximum of heat ; seeing that different bodies have dif- 
ferent modes of ignition, and that we are easily deceived by 
the light which they emit. To attain this maximum, we 
must neither blow too strongly nor too gently. In the first 
case, the heat is carried ofi^ as soon as produced, by the im» 
petuosity of the current of air* ; and besides a part of the 
air escapes without assisting the combustion. In the second, 
sufficient air is not supplied in a given time. A very high 
temperature is necessary, whether we wish to try the fusibi- 
lity of a body, or whether we have to reduce certain metal- 
lic oxides, which part with their oxygen with difficulty, as 
the oxides of iron and tin. But our pyrognostic opera- 
tions are not confined to obtaining the highest possible 
temperature ; other phenomena must be produced, which 
require a less intense heat ; — these are oxidation and re- 

* Perhaps the explanation maj be more satisfactory in the words of Sir 
Humphry Davy. A large quantity of cold air thrown upon a small 
flame, lowers its heat beyond the explosive point ; and in extinguishing a 
flame by blowing upon it, the efiect is probably principally produced by 
the same cause." — (Safety-Lamp, p. 46.) 

The injurious efiect of blowing too strongly, may, I conceive, rathei be 
owing to the extinction of a portion of the flame, in the manner above 
mentioned ; than to the heat being carried off as soon as produced, by th^^ 
impetuosity of the current.— C « 
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di)€tion, vluch are both easUy effected, although di^^ 
caJly the reverse of one another. 

Oxidatiorfi ensues when we heat the subject under trial 
before the extreme pouit of the flame, where all the com* 
bustible particles are soon saturated with oxygen : the fiur* 
their we recede firom the flame, the better the oxidation is 
effected (provided we can keep up sufficient heat); too great 
m heat often produces a contrary effect^ especially when the 
assay is supported by charcoal. Oxidation goes on most 
actively at an incipient red-heat. The opening in the beak 
of the blow-pipe must be larger for this kind of operation 
than in other cases. 

For reduction^ a fine beak must be employed^ and it must 
iiot be inserted too far into the flame of the lamp. J3y this 
means we obtain a more brilliant flame, the result of an im- 
perfect combustion, whose particles, as yet unconsumed, carry 
off the oxygen from the subject of experiment, which may 
be considered as being heated in a species of inflammable 
gas. If in this operation the assay become covered with 
soot, it is a proof that the flame is too smoky, which consi* 
derably diminishes the effect of the blast. Formerly, the 
blue flame was considered as the proper one for the reduc- 
tion of oxides, but this idea is erroneous ; it is in reality 
the brilliant part of the flame which produces deoxidation : 
it must be directed on the assay so as to surround it equally 
on all sides, and defend it from the contact of the air. 

I repeat, it is the combustible atmosphere in which the 
assay is immersed, that most powerfully promotes its reduc* 
tion ; for that produced by the charcoal, at its point of con- 
tact with the oxide^ takes place as well in the exterior as in 
the interior flame. 

''The most important point in pyrognostic assays, is the 
power easily acquired of producing at will either oxidation 

* Our readers will be aware that we have already given this and the 
following paragraph, and the latter part of the next but one, in our former 
Article on this subject, (pp. 74 & 75); but we have deemed it necessary, in 
order to preserve their relation with the context, to republish them.-m 
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of reduction. Oxidation is so easy, that any one need only 
be told how it is to be done, to be able to do it : but reduc- 
tion requires more practice, and a certain knowledge of the 
different ihodes of conflagration. A very advantageous 
mode of pnkcfice, in order to acquire the art' of making a 
good reducing flame, is to fuse a small grain of tin, and raise 
it to a reddish white-heat on a piece of charcoal, so that its 
sutfitce may always retain its metallic brilliancy. Tin has 
80 great a tendency to oxidation, that the moment the flame 
begins to become an oxidating one, it is cohyerted into an 
oxide of tin, which covers the metal with an infusible crust 
We must begin by operating on a very small grdn, and 
gradually proceed to larger and larger. The greater the 
quantity of tin that he can thus keep in the metallic state, 
at a high temperature, the more expert is the operator in 
his artt. 

** OP THE SUPPORTS. 

Charcoal — The substance to be examined by the blow- 
pipe must necessarily rest on. a solid body, or be fixed in 
some manner in a steady position. The best support is 
charcoal The wood of a sound well-grown pine-tree, or 
light woods in general are preferable. The charcoal of the 
fir-tree is Uable to crackle and scintillate, and to scatter the 
assay. The charcoal of hard compact woods gives so 
much ash, and that ash is sometimes so ferruginous, that it 
should never be employed but for want of better : for this 
reason, beech and oak are not fitted for the purpose. I have 
never yet had an opportunity of trying box-wood charcoaL 
Gahn always conceived that it would be the best of all for 
blow-pipe experiments; but he seldom had the choice of any 
other than our pine-wood coal. Of the various kinds which 
I have tried in countries where those above-mentioned are 
pot found, it appeared to me that the charcoal of white- 
willow, or of the willow species, was the best ; but I still 

+ If a red-hot grain of metallic tin be thrown on a paper tray, it will 
divide into several smaller grains, which skip about the paper^ and but{i 
with a very vivid light.— B. 
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prefer that of the mature pinei cleft in the duriecdion of t^ 
grain, which may be divided by the saw into long paralle- 
lopipedonsi and be cleaned by simply blowing off the dust** 
The method of fixing the assay on one of the ends, p€(i(T 
pendicular to the layers of the wood," has already been 
§^yen in p. 76 of this work, and need not here be repeated. 

It is ahnost needless to observe, that the charcoal we 
use must be well burnt : that which splits, smokes, or bums 
with flame, is unfit for the purpose*.'* 

Platina. — In those cases where the reducing effect of 
charcoal would be injurious, a support of platina is em- 
ployed, sometimes in the form of a spoon, sometimes in 
that of thin foil or wire. 

Platina Spoons. — Grold and silver spoons were formerly 
used when a mineral was to be fused with soda ; but bong 
liable to be melted, platina spoons have been substituted for 
them. These, however, are become quite superfluous in ex- 
periments with the blow-pipe, since it has been found that 
mineral substances may be heated with soda on charcoal, 
better than on any other kind of support. Besides, the size 
of the spoont prevents our obtaining the very high tempe- 
ratures which are often necessary. 

** Platina Foil. — Wollaston substituted very thin platina 
foil, cut into slips about two inches long and half an inch wide, 
in the place of spoons. This foil, from its thinness, may be 
intensely heated ; and when we wish to heat and oxidate at 

* The best charcoal that I know for the use of the blow-pipe, is 
that which is made from alder, and is employed by English manu- 
facturers in making the coarser kinds or ^un-powder. It is lieht, 
but sufficiently compact, extremely even m its texture, and, when 
well burnt, neither smokes, splits, nor scintillates. Straight pieces, 
free from knots, should be selected. — C. 

f By making the spoon of very thin foil, this objection roi^bt per- 
haps be done away ; but still its form is objectionable and disadvan- 
tageous. — C. 

An improvement on these thin platina spoons has been lately made 
by Mr. Tuther, Philosophical Instrument-maker, Holborn. It con- 
sists in forming a flat rim around the margin of the spoon, which 
very much assists in strengthening it and preserving its form. In 
Plate X. fig. 4 & 5, we have given a front and edge view of one of 
these improved spoons, with an ivory ha««dle.~£oiTOR. 
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the saane tim^ivthe flame is to be directed agiunst the lower 
surface. Platina is so bad a conductbif^of heat, that the 
sfip of foil may be held iin the fingero by <Nie end, ^whilst it 
is red-hot at the other. Substances in the metallic state, 
t>r those oxides which are reducible per se before the bl6w- 
pipe, must not be supported on platina foil ; for the platina 
will alloy with them, and fuse iiito holes. 

Platina fKtre.-r-Grahn, who knew the inutility of spoons, 
but was not acquainted with the use of platina foil, employed 
a platina wire two inche? and a half long, and bent at one 
end into a hook (Plate X. fig. 6) I may here remark, 
that platina is not at all acted on by the salt of phosphorus. 
I have endeavoured in vain to phosphorise it, even though 
I heated the point of a platina wire in a mixture of boracie 
acid and salt of phosphorus, supported on charcoal before 
the blow-pipe. When the reduction has been carried as 
bit as is judged necessary, and we wish by suddenly cooling 
the globule to prevent its oxidating afresh, we may throw 
it whilst in fusion, by a gentle tap against the wire with the 
finger, on some cold body, as a porcelain capsule, or an anvil, 
where it will cool immediately. We should be provided 
with several of these platina wires, to avoid the necessity of 
forcibly detaching the glass, or of being obliged to wait 
whilst it slowly dissolves in water. 

In travelling, good charcoal is extremely hard to be met 
with, and a large quantity of it is troublesome to carry 
about. The platina wire is then absolutely indispensable, 
and enables us to save our charcoal for experiments of re- 
duction, or for roasting metallic sulphurets, or arsenical 
alloys. 

^'Disihene, or Cy unite, was employed as a support by Saus- 
sure the elder ; but it is in no respect preferable to platina 
foil, and has the disadvantage of being acted on by the 
fluxes. 

" Plates of Mica may be used in roasting ores, when the 

t The method of usin? it having been already given in p. T5, need 
not here be repeated. — Editor. 
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deoxidating effect of charcoal on the parts of the assay & 
contact with it, might be injorious.'* 

Glass Tubes. — This little apparatus is seen at Plate X. 
% 

" Matrass. — ^For ascertaining the presence of water, or any 
other volatile incombustible contained in a mineral ; or if 
the nuneral decrepitate violently, it is best heated in a 
matrass or flask, whose body is sufficiently large to allow 
the air to circulate, and the volatile substances to rise. But 
if we have combustible substances, as sulphur, arsenic, &c« 
to separate from the assay by sublimation, the body of the 
£ask must be small, since the renewal of the air in a 
matrass of the former kind might occasion the combustion 
of the disengaged substancesf. Engestrom heated decree 
pitating substances in a hole made in a piece of charcoal^ 
and covered with another piece, leaving a small opening t6 
introduce the flame. Bergman used a glass tube, or a 
spoon with a cover. WoUaston wraps the substance in 
platinafoil. 

As the matrass is seldom so much heated as to be in* 
jured, it may be used repeatedly ; but the glass tubes, espe- 
cially the open ones, cannot be heated a second time, with- 
out danger of their breaking at the place where the assay 
rested, and they were exposed to a high temperature ; but 
this portion may be cut ofi^ with a file, the interior cleaned^ 
and the end closed again if neoessary ; and then they may 
serve for several experiments. It is well, however, to have 
a good supply of each sort, as th^y are continually in 
request. 

ADDITIONAL INSTRUMENTS. 

Forceps are used to hold a small lamina of a substance^ 
when we wish to try its fusibility. Their extremities, at 
least, should be made of platina. Plate X. fig. 7 & 8, repre- 
sent the form of a pair, on the best construction, seen in two 

* Themannerof using it hasalreadybeen described, p.76.—£oiT0R. 
t A fi^Iass tube of small diameter, and closed at one end by th9 
lanapf is best adapted to this operation^ — C. 
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directions ; a b^aby are two thin plates of steel, each having 
a piece of platina riveted on its extremity, h. These plates 
are &stened in the middle to tlie s^e iron plate, so as 
to form a double pair of forceps, steel at one end and pla- 
tina at the other. An interval is left; between the plates at 
Ibe steel end, but the platina ei^tremities are made to shut 
close together, by the spring of , the steel to which they are 
riveted t« To open them, we press the fore-finger and 
thumb against the two buttons^ d, one of whidi is fixed in 
one platCi and passes through the other §. The platina 
pieces must be strong enough at ^, to resist the pressure of 
the steel spring, diminishing in breadth and thickness 
from b, to Cf that they may not carry off the heat too much 
from die assay. The steel ends must be hardened at a, 
that they may not be battered when used to detach a particle 
for fusion from the mineral to be examined. These forceps 
were made in France, and answer their purpose perfectly. 

Those used for the same purpose in Englandi have a 
different and less convenient form ll.** 
[To be continued.^ 



LX. — On a Blow-pipe with Two Beaks, invented hy the late 
Mr. Samuel Varley. By the Editor. 

It is stated by M. Berzelius, in the preceding Articl^i 
that, for the purpose of oxidation, the opening in the beak 
of the blow-pipe must be larger than in other cases ; and 
t^at tor reduction^ a ^ne beak must be employed* 

I F\g^ 9. These extremities of a pair of platina forceps are excai* 
vated similar to an ear-pick, a $ and, when shut, will contain any 
small gem or substance liable to decrepitate during the application 
of beat They will be found extremely useful in examining bodies 
which are liable to dispersion when heat is applied. 

For 9, and the preceding description of it, I am obliged to my 
friend Mr, Pepts, by whom tni^ very serviceable little instrument 
was invented. Decrepitation is a momentary phenomenon ; it ceases 
when the assay has been once heated red ; after that, it may be treated 
without any envelope. — C. 
^ In the manner of the forceps commonly used with microscopes.— 

Editor. 

II This is a sufficient reason for our not giving aoy descriptions 
iSgures of them here.— Editor. 
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Now, amongst all the various Idow-pipes described ill 
Mr. Children's recently published translation of M. Ber^ 
zelius's valuable work, there is not one which is possessed 
of these necessary properties; and consequently, the 
operator is reduced to the necessity of continually changing 
the beaks of his blow-pipe, or the blow-pipe itself, during 
the progress of experimenting. 

We are happy in having it in our power to supply this 
great deficiency, by giving engravings and a description of 
one with two beaks, invented many years since by the late 
scientific Mr. Samuel Varley, and which he employed with 
great advantage during a long course of chemical, mine- 
ralogical, and mechanical pursuits ; as it not only afforded 
him the means of instantly changmg the beak, by merely* 
varying the position of the blow-pipe, but also enabled 
him to perform operations therewith, which the blow-pipe 
was hardly thought capable of executing ; insomuch that 
he has been able to make silver solder with it, and even 
solder the bottom of a silver tankard with such solder*, 
keeping it red hot all rouud, by the employment of this 
blow-pipe. 

Another important advantage attending the use of this 
blow-pipe is, the great ease afforded to the operator in 
using it, by enabling him to breathe oftener^ and thus afford 
the lungs liberty to play freely. 

Plate X, figs. 12, 13 and 14, represent Mr. Varley's 
blow-pipe, of the full size of one in our possession, made 
by Mr. Tiither. The body of it is formed of thin brass 
tubes soldered together ; and the part fig. 13, fits upon Ihe 
piece of small tube inside the end of fig. 12, to lengthen it 
when used. The mouth-piece is of silver, and is formed of 
an oval shape, as shewn in fig. 14. Into each end of the 
crQss-tube of the instrument, a brass block with a screwed 
hole in it, is soldered, one of which is shewn in section at a. 
Into these holes two beaks, b, are screwed, having aper- 
tures of different diameters ; and also tubes, which project 
into the head* and prevent the escape of the condensed 
vapour at the beaks. 
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\ For tibe laboratory or the workshop, it is by no means 
necessary to make the stem of this blow-pipe to part asun< 
der, and it would be well to make it longer. Neither is it 
necessary for both beaks to have screws upon them ; one 
may be fixed, and the other made to unscrew, in order to 
change it for others with different-sized apertures : or both 
may be fixed, and have holes of a larger size in them ; and 
their outsides being made conical, platina cones with smaller 
holes in them, may be fitted to them, as recommended by 
M. Berzelius. 

This blow-pipe also admits of being readily made of 
tinned iron, with brass beaks ; so that no possible objection 
can be made to it in point of expense : — and when it is 
considered how greatly preferable it is to the common nar- 
row tapering blow-pipes universally employed by watch- 
makers, jewellers, &c. in point of ease in using it, it surely 
ought to supersede them, and be generally adopted. 

Mr. Varley found that fresh or unsalted lard was the 
best material to supply the lamp with* ; and he preferred 
employing for his lamp an earthemware butter-boat: 
the thick coil of cotton-wick yarn being contained in the 
body of the vessel, whilst the wick itself lay in the mouth of 
it, and projected over the end of it, in a very convenient 
situation for uset. 



UXl.—On the Cultivation of the Filbert; describing the 
Method of Pruning, as practised in the Grounds near 
Maidstone, in Kent. By the Rev. William Willi amsoNj 
A. M. of Westbore. In a Letter to the Secretary % • 
Sir, 

The county of Kent, and more particularly the district 
round Maidstone, and extending to the borders of Sussex, 

* Mr. Lawrence Finn, the celebrated glass. worker in miniature 
in the Strand, found cocoa.nut oil to be the best substance to feed 
his lamp with. — Editor. 

Mr. JBarbon, an excellent maker of barometers, thermometers, 
&c., used an oval earthenware preserving-pot for this purpose, the 
wick lying at one end of it.^EoiTOR. 

X From the London Horticultural Society's Transactions. J 
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hitving been long celebrated for the production of kurge 
crops of filberts, and of a much larger size than are com- 
monly grown, a description of the method of cultivatioii 
and pruning cannot be unacceptable to the members of the 
Horticultural Society, more especially as I have reason to 
believe it is but little, if at all, known in other parts of 
England. 

In otder to make myself more clearly understoodf I 
shall treat the subject under the following divisions: Soil^ 
Raising the Plants, Manure, md Pruning; which last forms, 
the great distinction between the cultivation in Kent, and in 
other counties. 

Soil. — The first consideration in making a plantation is 
to select a proper soil ; for if that be not congenial to ibe>. 
constitution of the plants, we cannot expect any gre^t boo* 
cess. The soil in which the most experienced cultivaton. 
suppose the filbert to flourish best, is a hazle-loam of jscnae 
depth, with a dry sub-soiL If the sub-soil be too retentive 
of moisture, the trees are apt to run too much to wood# 
without throwing out those short twigs upon which the 
fruit is generally produced. That part of Ken^ where 
the filbert is chiefly cultivated, is a loam upon a dry sandy 
rock. As a general rule, that soil which is proper for the 
growth of h'ops^ is thought to be also congenial to the 
filbert 

Raising this Plants. — There are four methods of raising 
the pkbnts ; — ^by suckers, layers, grafting, and sowing the 
nuts. Each is practised, according to the peculiar object, 
of the cultivator. The method adopted in the district, 
above mentioned, is by suckers; they come sooner into . 
bearing, and make stronger plants than either layers or . 
grafts, ^ They are taken fi-om the parent plant generally in 
the autumn, and planted in nursery beds, (being first 
shortened taten'or twelve inches,) where they remain three 
or four yesiTS. They are slightly pruned every year, in 
order to form strong lateral shoots, the number of which 
varies from four to six. The most free, growing plants aie 
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i»llla{Md^ sowkig the tnrts ; but they are bo long in com^ 
jhig to a praittGtive istfite, and are so much inclined to d#gCK 
Derate into inferior varieties^ that this method is neyer 
yesortied tbih making a permanent plantation. The pUnts 
taised by kyiiig and.grafting are of more humble growthit 
•nd fheorefore better adapted for small gardens^ where tfa0 
Mmomyctf space is an object of importance* , 

illcirmm^The filbert requires a considerable quanti^ 
-^f mianure : the grounds in Kent are dressed erery year* 
4Dr at least once in two years. Every IdndW. manure ip 
tieneflcial \ but old woollen rags are found to produce tfaf 
greatest effect If Kent had. not beeil a hop countryt 
these would scarcely have been thought of { but as di^ 
»ne soil b eongenial both to the filbert and the hopy it 
;#oaldsoon occiirto die intelligent culdvatori thatji probably, 
'IfDoHen rags mi^ be as beneficial to the filbert. as they 
006 known to lie to the hop. 

Pftmtfi^;«-«The method of prumng the filbert being so 
different firoin that of every other tree, as &r as I know, 
and being not generally priustised beyond the county M 
Kent) a particular explanation of it will be necessaigft 

• Before any one can possibly prime a tree with propriety, 
it is necessary that he perfectfy understand the mode of its 
fructification. The fnut of the vine is produced only upon 
•AiooXs of die preceding year ; cherries are grown chiefly 
»Upon tfthort spui^s emitted firoitn the sides of die':larger 
'4>ranchies; if therefore the last year's shoots of the vine, 
wthe spurfrof the cherry-treerare destroyed, diere can be 
no firuit. Now in some respects, the filbert is similar in its 
fructffication to bodi diese treea; die bearing bran^es 
'being always di<>se of the preceding year, similar to dse 
vttoe;. and these branches, if the ^e be properly penned^ 
ii^ht widi great propriety be ^called spurs, allowing fi^r 
die difierence between the filbert and the cherry : these 
shoirt twigs or spurs are not more than a few inches^long, 
every bud of which, in a good year, produces fruit. The 
great object pf die following method of pruning, is to cause 
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ike tiees to throw out thete spm ia grest mbundatiM)^ 
^rhm they are got to a proper bearing stale 
A^ieiit win pvodtioecL 

i But though it i» the ntuai practice to plant tbe mdberp 
Ia nnrsery-bediB, I would advise every one to pladt .tbte 
wlkere they are to rfanudn, whether tbey are intendeA finr* 
garden or a larger^ plantafiod i ahd after being' ai]ffiraed:t9 
grow without restraint for three or four years, ta.cut Aem 
down wMunr'a few inches of the gp6und. From the remal»- 
Ihg part, if tte itrees are well rooted in^tbe soil, five oc ml 
atrong shoots witt - be produced. Whichever ibe'tbod is 
^tectisedi the subsequent treatment of the trees wiU be exr 
acdy the' same. : 
- In the second yeior after eutdng down, these shoots ase 
diortened; generally one4hird is tinkenoffi If very weal^ 
I would adtise that the trees be quite cut down .a: s e ae n d 
time, as in the previous spring: buit it would Tienndi tetter 
not to cut them down uartil the trees give evident tokens of 
their being able to produce shoots of sufficient stmiglh. 
'When they are thus shortened, that they may appeieur regu- 
lar, let a small hoop be placed within the branches, to 
which the shoots are to be fiutened at equal distances : by 
this practice^ two considerable advantages will be gdned ; 
the trees will grow more regular, and the middle vriU be 
kept hollow, so as to admit the influence of the sun and air: 
but this, in a large plantation, would be almost impossibie, 
norindeed is it necessary; thofUghin private gardais, where 
regularity and neatness are aliaost essential, it ought te be 
^practised. 

In the third year, a shoot will spiiog from each bud; these 
must be suffered to grow till the following autumn, or fourth 
year, when they are to be cut; off nearly dos^ to the ori- 
' i^nal stem, and ihe leading dioot of the last year shortened 
two-thirda. 

In the fifth year, small shoots will arise from the base pf 
the side branches which were cut off the preceding year; 
these are produced from small buds, and would iM>t have 



totiaiiiitted, hadnbtdieibittiichon whu^ 
been shortened, the whole nourishment bdng caisnedto tbo 
ui^per part of the branich* It is from these shqo1»{(ihat 
fruit is to be expected. . These productive shootjs will in -4 
lew; years become very numerous ; and many of them must 
be taken o$ particularly the strongest in order tp en^« 
x»ge the production of dtie smaller ones; for those ol^ 
lonner year become: so exhauated,; thitf.. they, g^^er^^ 
decay: but whether decayed or not^ they itre always cut 
out by the pruner, and a fresh supply must therefore :be 
provided, to produce fhut in the sncgeediiig y^ar. 
. . The leading shoot is every, year tp. be dmrteiied tw<h 
ihirdsi or more should the tree be weaky the.^hole 
lieight of the. brancbeamust not:be suffered, to exceed six 
fidet,, Every shoot that is thus left to produce fruity should 
«LiQ.be tippedi which p]i^vent3 the tree being exhausted 
in making wood at the.ep^ branch^ 

.'The filbert is a xmpnoeciqus plant, and consequently pro* 
duces the male and female blossoms, separately .on the same 
tree : the slender scarlet filaments which are seen issuing 
from the ends of the buds early in the spring^; are ;the. female 
or productive blossoms ; the barren or male blossoms are 
formed on long :cylindrical catkins, which fell off as soon as 
they have performed .their office : in pruning, care must bo 
taken to leave a due.-supply of these to fructify the femats 
)»)ossoms, or our previous trouble will be entirely useless : 
this may be done without difficulty, fer they are .perfectly 
.visible at the time of pruning.. 

: The method of pruning above, detailed^ might in a fe# 
.words be called, a . system of spurring, by which bearing-^ 
ahoQts are produced,, which otherwise would have had. no 
existence* 

It frequently happens that a strong shoot springs.from 
the root ; and- should any of the first year's br leading 
branches be decayed, or become improductive. of bearing, 
wood, it will be advisable to cut that entirely away, and 
auffisr the new shoot to supply its place, which^ afterwards^ 
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Old im tatSly induced to bear in this manner i bf 
ikliMbig it Utiffieidil number of the main brandiei^ and 
tflM cUttiiigdie ddie riM>oUi off, nearly dose ( eccoepd^^ mf 
akn^ be M> Mtofoted, as kidt to Utterfere i«ith the Mttefi^ 
Mid ikete riiioClld bis no tiiaitt braikih direeted to tbatJ)partl^ 
takr jpart . l%w\&,hoiret6r, ba>two three yean bilbii 
flie fUU eiBfe^t WiU be t^rddnced. 

' ^t tboi^ this meliiod bf cultivation has long been^e^ 
lebrated, yet it do^ not afppear to ibe so particuhrly WMe 
cesafiil, as to deseirv^- the eniedmimk» which have been bet* 
Slowed upon tl ; ^or though thirty hundred weight per'adiS 
have been grown in-particular grounds, and in particular 
years i yet twenty hundred weight is considered a laige 
^ropi and rather more than half that quantity may be called 
a more usual one ;- iEttUl even then, the crop totally fidk timet 
years out of five ; so that the annual average quantity 
cannot be reckoned at more than five hundred weight ptf 
acre. 

When I reflected upon the reason of the fidhure hap^ 
pening so often as tiiree years out of five, it occurred t0 
wne, that possibly it might arise from the excessive pm^ 
diictiveness of tiie other two> the whole nourishment of 
the trees being expended in 'ihe production of the fruit; 
and that, consequently, they m%ht be unable properly t^ 
aiatiize the blossom for tlie foUowing year« We kliiow 
that peach and nectarine trees may be so-prdned, as isb 
force them to bear a superabundant quantity of fri^l in 
acone one year: hut we find that a regular crop in MSf- 
oesfloon is thereby prevented, and 'that too for several 
years. In order to insure fruit every year, I have usually 
left a large proportion of those.shoots, which, from their 
strength, I suspected woidd not be so productive of blos^ 
som buds as the shorter ones, leaving them more in^a 
fcttrte of nature than is coifamoidy done ; hot pninii^- theiA 
so -closely, as to weaken the trees by excesrive beiuring^, 
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e$Mm Aw wnurf: pyp^sigfe^n^sfli tp hie d^tr^i^, km 
(Wjp0rfl\fttjr of iF^d^ Tte^. limt^i Ui tl|^ spi^ pf^t^B 
ycar^ I iMudljr f^rteo^l to bjo^swit Wj ifot 
9te80& before s^^n. 

The gfeat art of j^nnmg ui to prpdui)^ t^e gmf^ 
qamitity of fruity witbont ii^ury to the w>p of sui^t 
ttediog jtax; vhicb, m my apimon, 19 oot 4onQ hf 
Kentiflh method* Rut by ohperying ^e tvle wbidb { b^yii 
kid dowhf though the tree«! 4o not perhaps heax sq gr^t 
a weight in any one yeer^ m by the method before dee 
tailed; yet dbie crops in the whole certainly are not leai 1 
vitfi this great advantage both to the public and private 
grfvver, that a moderate but regular crop is wi^nred m 
every successive year. I think tbat by this pWl ^ 
Bverage weight in the whole ^ill be greater. The year 
1819 was a very pcoductivi^ ope» and I grew two hundred 
weqjht of filberts (weighed when gathered) upon fifty-seven 
trees, the greater part of which were not above six years 
old, (reckoning from the time of Aeir being cut dpwn,) an^ 
growing upon three hm^dred and sixty sq]!i}are yards( of 
ground/ which is after the rate of twenty-s^veq hundred 
weight pier acre; aiid upon part of the ground ten more 
trees are. now planted, which, if they had come to a bearing 
state* would have increased the quantity to inore than is 
eonsidered as an extraordinary crop, besides h^vng grown 
upon the older treei, a* moderate but regular quantity for 
seyeral years preceding. I tm the more confirmed in my 
opinion that the failure is ea^used by excessive bearing, b; 
pbserving, that there is vary little blossom on my trees this 
UPPPgs which has not b^n the case in former years* 

' In order to strengthjen the trefe as much as possible, care 
abould be taken to ^radicate the suckers from the root, 
wbich is efiEected by exposing the roots to a moderate dis^ 
tance from the steip^ to the frosts of winter. The excavation 

the spring ip filled wifb manure, 

A* Slhertp |ure s^yei;a} yfi^i ^PJPWg to perfection, it is 
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wml to plant hopi,' stanilard apples^ and cbemes amoog^ 
tbem; sod when they come to a bearing state, the hops an 
destroyed, and the findt-trees snfiered to renuun. The 
ground 18 then planted with gooseberries, currants. See* 
and an under crop of yegetables is likewise frequently 
obtained. If thij^were not practised, the crop of filberts 
alone, except in particular years, would not defray the 
expense. The distance at which filberts are planted, must 
depend upon their being mixed with other firuit 

I have been the more minute in my description, both tliat 
I might be clearly understood, and also that the directions 
might be generally useful ; and I trust it will not be the 
less acceptable on that account; for though the m in ritisg 
can only be practised in private gardens, yet tiie princij^ 
can be extended to any plantation, however large. 
I remam. 
Your obedient humble servant, 

William Wiluamsoh; 



JjXIh'^On an improved Mode of forming and sharpening ike 
Points of Etching-needles and Dry-^nts. By, Mr. £d- 
MXJND Tubrell, Engraver. In a Letter to the Editos. 

WITH A PLATE. 

Dear Sir, 

It has always been found a very difficult task to ^ve to 
etching-needles that beautiful conical point, necessary to 
produce an equal tint of lines upon a copper-plate, by tiie 
aid of the ruling-machine. This figure or shape is found 
absolutely necessary, on account of the liability there is of 
the point or needle shifting its position, during the time 
that a large surface of tint is ruled. But should that be 
the case, when the point is perfectly conical and central no 
inequality will be produced in the lines ruled, because the 
shape of the point, when perfect, will produce equal lines, 
provided however that an equal pressure be given ; and 
also, tb^t the axis of the cone, and that of tiie cylindrical 
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iuLiidle of the pointy mtke an iNjualaiigle with the oopper^ 
plate on Which the linea are drawn. Now, if a point is aor 
formed, thut, instead of heing a perfect cone^ smdl angles 
and edges are made upon it, — ^it will be evident, that if 
lines are drawn upon a copper-plate, and the pdint be 
turned ever so little at the completion of each line, a variety 
of thicknesses will be produced, giving a very unequal ap* 
pearance to a tint of lines so ruled ; and the natural consck 
quencie will be, that when the nitrons acfd is laid upon the 
platcy those lines that are broadest^ will be more corroded^ 
or acted upon, than thosie which are narrower ; and by that 
mean% the inequahty or unevenness between them will be 
greatly increased — ^anevil which completely destroys the 
-beauty of certain subjects^ Most engravers work or shai^n 
•their etching-points, in a small groove made in |t pie<^ of 
Turkey pil^tone, turning them upon the line whidi forms 
iheir aids, at the same time that they are carried forwards 
and drawn backwards in the groove of the oil-stone: the 
formation of a conical point in this way, is attended with 
much uncertainty, and indeed is only effected by chance at 
rlast; for no person can say, when the point leaves the 
stone, that it will be fit for its intended purpose; nor can it 
.be knowii, until it has been tried on all sides upon a plate. 
The unevenness produced id the tints before mentioned, k 
not the only inconvenience experienced in using a point im- 
perfecdy formed. : For, as much of thq delicate work in 
landscapes and other subjects is done without the use of 
nitrous acid, in such caae the lines axe cut deep enough by 
the preissure that is ^ven upon the point only. The work 
thus produced, is technically called <fry-po/ti/, inContradis- 
•tinction to lhat which is corroded by the acid. Now, if the 
dry-point is Qot a perfect cone, it will be found exceedingly 
disobedient to the action of the band of the artist ; for a 
perfectly £anaed conical point may be drawn almost in any 
direction with equal fkcility and ease; whereas, where a 
point is imperfectly formed, by having angles upon its 
•ides, it nfQl be found to glide or cut iii the direction of the 
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edges tlial may present themsehres; nd henoe the nee el 
such epoint it attended with very great ineonveoieiiee and 
nneertaility, especially in the particular ease just statodf 
I very frequendy wished that some mechanical contivaao^ 
eoujl be devbed, that wouldjrender the operation HHxre oer* 
tain ; and, after much consideration^ I have at length effeoted 
the purpose, at a small expense, and very much to my satis* 
ftction* 

The first requisite in such a contrivance was, that cff 
holding the needle to be sharpened, as near to die jxnntai 
possible ; whilst a quick rotary motion was given to it round 
its axis, by some simple means, always ready^ and nt the 
same time portable. 

I^econdly, that die same contrivance should be capable 
of holding points of various thicknesses, apd in variousii : 
naed handiest for, as the etchingopoints are generally 
preferred by most engravers, when immoveably fixed ia 
their handles ( it followed, as a matter of course, that., 
whatever method was adopted, the inseparable union of 
the handle.and point was not to be disturbed. All diese 
requisites have been provided for in the following mannev^ 
via.: ■ ■ 

In Plate XI. fig. 1, a, is a front view of a soft bdl-metal, 
or gun-metal, hollow mandrel, holding die etching-point w - 
needle, fixed in its handle, c; the end of the point is heU> 
firmly, very near, to its extremity at d, by die screw-- 
chuck, «| assisted by the collar, g, Represents a part 
of die mandrel formed into a whorl or pulley, for the pur- 
pose of receiving motion firom a drill-bow, when the man- 
drel is placed in a proper support or frame, with collars ; 
and which may be clamped to. a board or table by a.8crew. 
A, A, Represent the two cylindrical necks or pivots diat are 
to be placed in die collan, and upon whichvthe mandrel. Mi 
turns, when die bow is applied to the pulley^ g^. 

Fig. 2f shews a similar view of die same parts, placed in 
the collars ofthe frame, I ; and which, as aforesaid, may be 
fixed to. any convenient board or taUa The upper part ef 
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eolbr fisnuiy h% is formed' itrto e h'alf-nng» or boH 
with two eoMi whidi receive into each a tcr^w, j( ; theae 
served to eot^fie tih^ matidrel in its place, afad at the sabe 
<aiie set^e afeo to adju0t ft, in case it should wear and get 
loose in the dollars. The same letters of reference are used 
iki this figure, as upon the similar parts before named* 
^ Is the coUikT-firame and clamp, which may be fixed firmly 
to <a board or table by the screw, (shewn in this figure, in 
dotted lines, at fn). 

Fig. 3, represents a side-view of the collar-frame, 7^ a:nd 
clamping-screw, m: the construction of the upper part of 
the coUar-firame will be better seen in this figure than in 
the last ; as both ears and screws, A, appear in this view. 
The dotted line, ^, shews the position of the pulley, when 
the mandrel is in its place. 

Fig. 4, shews a; vertical section of the hollow chuck, 
the internal part firom i2 to ^, is formed slightly conical, the 
widest portion being that near e ; the external part from e 
to n, is likewise formed conical, but more obtuse than the 
internal portion. The conical parts thus formed, are slit 
don^ crosswise, parallel to the axis, until they unite with 
the two holes o, p, drilled at right angles to each other. 
The part 9, is made hollow, and is large enough to receive 
a eommon-sised handle of an etching-point or needle ; the 
outside of the same part has a screw formed upon it, at Sj 
which fits into a similar screw, in the end of the mandrel. 

Fig. &f ahews a vertical section of tlie coHar,^ which 
niaf'be screwed upon the part tr, of fig. 4; and the smaU 
ebllar At r, being forcied Upon the outer cone-of the chuck, 
at 0, by screwing it, causes it to close and press upon the 
letdhing-point, and holds it firmly in that position while 
point is sharpening. t • 

Fig. 6, reprefients a vertical section of the mandrel, 
chuck, and colku*} <$omlrined ;. as ' they appear whilst hold- 
ing an etching-^point to be sharpened ; but, in order to ren- 
der the parts- nior<^ distinct, the etching-point is not shewn. 
The CMibSnaitiea of the parts in fig. 6, is ppecitely the same 
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aDdtfaecolllu^fralll^iavUditfa6nlttld^ - 
• The method of luiiig llitt 

The GoUax-fiame and mmdzel being properly combinejl^ 
me to be fcrewed to the edge of a board or tabl^ by the 
damp acreWf Hi; and the diuck^e^ with its €oI]|ur»^ are t0b0 
taken from the mandrel; and the collar being taken 6% 
die etching*point or needle ia to be plaoed in Uie ehuckt 
in a proper position, as shewn in fig. 2^ and the ooOar,^ 
is to be screwed on, which wiU have the effect of.fiqpng it 
firmlyi by the coHar pressing upon the outer part of the 
cone, n; and as that oone is cleft oif divided into four por* 
tions, it will spring and yield to the pressure given by the 
eollar, and thereby hold the point .immoveably, , The 
handle of the etching-point is then to be passed through 
the mandrd, until the outer screw, s, of the chuckr^, comes 
into contact with the screw at the end of tibe mandrel, int» 
which it will enter ; and the whole will be then combinedf 
as shewn at fig. 2. The string of the bow is now to . be 
placed upon the pulley, g, of the mandrel, and worked 
with the left hand ; a slip of Turkey oilnitone^ with oil 
3ipon it, held in the right hand, must th^n be placed in cour 
tact with the etching-point ; and as the bow is drawn dovm^ 
•the dip of stone is to be advanced forward; and- thip 
.movement is to be repeated at each descent of the bow» 
by which means a beautiful conical point will be produced 
on the end of the etching-point or needle ; and jbhe angle 
of which may be made more acute or obtuse, accordix^g t^ 
the angle which the surface of the stone makes with th^ 
aads of the needle or point. 

Where ihe sizes of the etching-points vary very conpv- 
derably, it will be better to have two or, three chuck% 
with the internal portions, d, e, that hold the points, diffe- 
rent in size ; all the other parts being the same as in the 
one already described. 

if the slip of Turkey oil-stone be held very steadily at the 
aame angle, and advanced forwardas the driU-bow descends^ 
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the: etchikig-iieedlej s figure of which is represented j» 
uagnifledi, at fig. 7« Stich a jioint is fit for executing tbiit 
department of the art conunonly called <{f^'^)offf^mgr. Bat 
a^ etdmigyto be done ujwn copper when covered widi it 
toat 6£ yamish or etching ground^ requires, in many 
idstsmceSi to be executed with a more free and playful 
needle (especially in the case of foliage, or similar sub- 
jects), the shape seen at fig. 8, is most generally preferred ; 
wd which may' be as perfectly produced as a cone, pro- 
.Tided that the slip of oil-stone be made to vary from a 
fixed angle, at and during each advance or stroke of the 
istone. 

AUmampulations of this kind require a slight degree of 
practice, before a proper degree of readiness is obtained: 
4)ut the great incitement to overcome any little difficulty, 
win be the impression upon the mind, that, when the object 
is once attained, it will at all times afterwards become a 
matter of certdnty and ease. Where a thin slip of oil- 
«tone cannot readily be obtained, a flat piece of iron, about 
^ inch broad, may be used in the same manner, and with 
equal advantage, if the surface that is used to grind or 
;aharpen the point has a little Turkey oil-stone dust mixed 
with a little olive oil spread upon it : the method of using 
it, when so prepared, is precisely the same as with the slip 
:of stoiie, before described.* 

I am, dear Sir, your's sincerely, 

i E. TURKBLL. 

[To be continued.] 



.LXIIL— Oil the Cultivatwn of the American Cranberry in 
dry Beds. By Robert Hallet, Esq. F.H.S,t 

Having cultivated the American Cranberry with great 
euocess in Devonshire, I beg leave to submit to the Horti- 

' ^ A piece of plate glass is aUo well adapted to this purpese.— 
^JSpiToa. 

t From the Transactions of the London Hort. Society^. ISfif • 



taltnnaSoeietjr a Aeteil of (iie pnictiee ligr wUA I hm 
iiladad»rily Mcertained Aat Ae fruit dii« pl«M mny lit 
obtuMtl in ilfjr* M well at in mist sihtajtimu, tomy. ttrtsi^ 
thin tnajr be desired: andmce it Mdkes fMdbi CTPflBrt 
tiitl, and af no other trouble ia required to pimfnrlro thf 
berries for .winter use^ than putting them into dry botdefc 
Und corking them up closed I trust thiscQmrnunicatim w9l 
be acceptable, 

• In April, 1814, I procured fotir plants of the America^ 
Cranberry (yaccimm inacrocarpon)^ the kind cultirated 1^ 
the late Sir Joseph Banks, at Sprmg Grove, whose ineduii^ 
as given in the Transacihus of ike Horticaltural Sodetg^f I 
followed ; placing them in a small bed over part of a pond 
which was fenced off These plants flourished, anS fffo^ 
duced me some very fine fruit, which I found, so luw^ 
ful, that I wad iodiiced to attempt to obtain if posrfblel^ 
iar^ supply ( but not having another pie<» of witar 
which X coiild conveniently devote to thSs purpo9& I rc^ 
ablved to try to grow them on a dry bed. 

In April 1818, 1 filled balf a dozen shallow boxes, aadi 
about eighteen inches squam and four inches deep, witik 
peat earth, and planted in them, at one inch apart, cuttings) 
of the Cranberry, about an inch and a half in kqgti^ 
placing them in my melon-bed, where they were fihequcati^ 
watered t the cuttings rooted freely, and threw out stsopj; 
shoots; and in the June following they were fit to pJiBst 
out 

Having collected from a dry hiQ, where wild Heaths 
flourished in abundance, a sufficient quantity of peat earth, 
such as CusHiNO in his Exotic Gardener^ describes under 
that name, I formed a bed one hundred and fifty feet laiig, 

* Those berries keep best which are not over-ripe when gatbensj^ 
f Vol. I, p. 75. 

. % The cnttinip moy be taken from any part of the <d4. ptMliSt jv 
the old wood will root equall j as well as the jonng branclies. 
- S S^ond edition, p. 15S. . The peat earth used )iad no pift of the 
turf or ftod in it % that had previously been taken off to the taickom 
of about two inches, and dried for fuel. . « . 



Vj fiVbr mi&L ib offler to girlC' i^e ip) wis ta e&tond 
^ieb y66te £reeiyi I cauied e^fiteen mchei m widib in. the 
tentik part iorf iMs 1)i^d t6 ))e cxcarated througboat Ha 
^hole leng&Zto ihe d^th of two feet ;^ and having fint 
(tici^exeA about two im^s'ti^f the bottom of the trench with 
saaA wood, I filled it tip with the peat earth, well trod 
in: 6h thef^es of !hbl)^ Wthe eb^ 
tely six iaches ^^pth iif ttin nitmld. About the eiid of 
1818, 1 placed one row bf j^liiiits hi the centre of tibia 
bed, and about two'feettrapart irbm'cfadi bt^ in the row : 
tiiese soon put forth ^luxuriant 'rUnnets, eictending taefbre 
die winter to ihe ed^s of the bed. At the close of th^ 
year 1819, the bed was covered "with th)e plants, and the 
runners of tlie former year had thrown out a number df 
Upright bearing shoots, from ^wMch, last year, I gathereil 
aevifejfal bottles of eiceellent firnit, much superior in flavomt 
to any imported berries I have iever tasted. In tlie autumn 
of 18S0, 1 had the satisfiauction to see the entire bed filled 
Ho completely by the plants, as to form a mass through 
which scarcely a weed could penetrate, the whole exhibiting 
a profusion of bearing branches, trhichai^now (May 18@1) 
putting forth «ttch an- abundance of ^blossoms, as not only 
to make a very handsome appeai^toce, but to promise a 
supply of berries far exceeding hiy expectation. On the 
fidargin of each side of the bed I planted a double row of 
Bilberry or Whortleberry plantsf {Vaccinum Myrtillus), 
which are equally thriving and full of blossoms. 

The cultivation of the American Cranberry, as practised 
at Spring Grove, must be very limited ; - for few personal 
have pieces of water which they - could -conveniently appro- 
priate to that purpose: but by following my method, ah 
ample supply may be obtained at little trouble or expense, 
wherever a bed of peat earth can be formed. 

I If planted' four or six feet apart in the row in tbe centre of the 
bed, the slioots would^soon meet. 

f Theseare'noonuunentto thel>cd,.and were planted initmcreljr 
as aa experitnent. • 



The plants, after the first supply, may ^ .eanly pxops» 
gated to any extent llmt may be required: for though tbey 
root firedy under glass, yet a hot-bed is not ajbsolutely ner 
oessary to raise diem. I have known die cuttings atsS^ 
well, and make gopdplantSi in pots in the open air; and aftav 
being rooted, they require no trouble to preserve diemi 
One of the boxes of those raised in 1818^ haa been, left 
exposed to the open air dirougfaout duree summers and M 
many winters ; and though no care wa[s bestowed on dui 
plantSy and die depdi of earth did not exceed four inches^ 
yet neidier die summer's heat, nor winter's cold affected 
them.; and last year they produced some very fine berries* 
This proves their hardy nature, and that an exposed 
aituatbn will not be inimical to the healdi of die plants. 
The berries I have likewise found to be as litde susceptible 
of injury^ firom being allowed to remain out late in the sea- 
aon; for on examining my bed in April last, I discovered 
diat, of a considerable number which had not been gadiered 
in the autumn, many were at that time in a perfect state oft 
die branches. 

Four feet is the most convenient width for die beds ; but 
by passing the shoots under a path formed of peat earth, 
wherein they shoot, odier beds might sooii be established 
on each side. From four to six inches depth of peat earth 
would be sufBcient for such beds, and the paths should be 
level with them ; it being desirable not to drain off the 
moisture. 

• Dry heathy commons and wastes would produce^ a large 
supply of these fruits, with little labour or expense, ridier 
for the markets, or fi>r food for moor game*. A aingle 
plant would soon extend itself over . a large space of ground, 
if turned up and kept clean till die runners had taken 

* Several gentlemen in the west of England are anxious to culti- 
vate the American Cranberry extensively, for the purpose of food 
for grouse, or red eame, which they are very desirous of inteoduf 
cing on their heaths and moors; and these oirds, by dropping the 
seeds, would, no doubt, assist in propagating the plants* 
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Idol; tnd'.atabiiuunure ia reqmsite^ and Ihtle or no ireedU 
ing wanted^ the first trouble is all that wotdd be necessarjtt 
except in: ^itditions where hares. or rabbits abound; these 
suDoiiiak • are I paxtioularly . fi>nd of : the young plantS|. and a 
iemporary fence inust be made to protect them from their 
depredations; - '! . 

Dung is particidpHy injurious to the - cranberry ; it abso^ 
ftltdy destroysrity'iui- i have proved by a variety of experi- 
dbents; in whieh l ^found tiutt aU the plants completely 
Ikiled which i^ercplanted-in any <coniposik of which garden 
Inoiild or Aung-fom^ a part 'Peat^arthis the^oidy soil 
in which they will flourish: nor can- a supply 5)f ttnayery 
valuable fruit be expected^ except in situations where the 
plants will have a due enjoyment of sun and air. ^ 

. .. KoTE BT THfi SEClilBTARY,rr-Jbi the auttiuin of the pre- 
sent year (18^1)^ Mr.HAXiLaT sent to, the Society a plant 
removed from his bed pf American Graixberriesy whici), 
bpUi by. the luxuriance of its growth and the abundance 
of its berries, satisfactorily proved the possibility of pro- 
duci^ this.fruit in perfection. ip, dry situations. 



'I4XIV.— 0» Turning Hardened-steel Necks, or Pivoh, with 
• the Diamonds and 0^ the Employment of Pewter Collars 
for them to run in. By Mr. Jacob Perkins. 

In consequence of jtfae suggestion c wt ained in our article 
^' On reducing Friction in Machinery,*' in our last Number, 
f^l90, Mr. Perkins has kind enough to inform us of 
.the method actually pnuibsed by himself in America tp 
.effect th^ important object of ti;irning hardened-steel 
; He states^ that it is absolutely necessary, in the first place, 
to have a lathe of a sufiicient weight to ensure the steadi- 
of the cutir and ^t it mus^ be most accurately 
finished, and well fitted in every respect; th^t the motion of 
the hardened-steel body to be turned^ must be very swift; 
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«d that die diamofad nMttt t>e earned fl^^ 
.with a very daw motion. 

likewiib shewed us afaesry lathe maiididt tnniaig in 
aoeBar ofpewter; and also that he had fitted a caat-im 
band-^heel for another ladie» npon the aqtMure of its crank 
spindle, by first accurately adjusting it, and then fiffing ap 
the apace between the two irilih ibelted pe^^ 
. Weareglad tobeaUethusio fiixnishaiir rea^teral^ 
ihe necessary requisites to perform the difficult ^oogjk 
highly beneficial operation of tuniing haidehed-sted 
pivots ; and likewiae with additional proofs of tfie utilify ef 
employing pewter fi>r the lathe collars. 



LXV. — On the Emphyment of Charcoal made from 
the Wood of the J^lder, in polishing Brass, Copper, and 
Decarbonated Cast^Steel. By the EnrroA. 

In a small Treatise on Varnishing, Lackering, &a pub- 
Ibhed some years since, the charcoal of elder was par« 
ticularly recommended to be used for polishing brass, pre- 
viously to lackering it. On lately mentioning thia circum- 
stance to Mr. Jacob Perkins, he immediately shewed us 
some elder charcoal, carefully made by himself, and which 
he employed in poUshing the sur&ces of his decarbonaled 
cast-steel blocks &c., in preference to any other. -^SSi. 
^urrell has also since informed us, that the best charcoal he 
had ever met with, for polishing engraved copper-plate^, 
was a smdl piece fiimi^bed him by Mr. Perkins: — ttere is 
no doubt, therefore, that the knowledge of this exceHent 
charcoal will be beneficial to many artists and others, 
employed in polishing these metals. ' ' 

We are informed that the Wood of the elder is Very comh 
monly used by rule-makers, in place of box: and as it 
is desirable to employ it in the seasoned state, it may, no 
doubts be had of them. It may be readily converted into 
charcoal, by cuttmg it into short pieces^ and putting Aetb 
into a crucible, sufficiently deep to allow thein to be covered 
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about four inches in depth of fine satid or -loam : this 
•may be placed in a kitchen fire in the evening, and be 
allowed to remain therein all night ; next morning it will 
be cold enough to remove, and the charcoal may be taken 
out for use* 

Willow truncheonsi converted into charcoal, are pre- 
ferred by the copperplate makers for polishing. 
have found that the charcoal of elm is equally fit fo^ 
the purpose, when made in the manner above directed, 
It should be used first with water, when it cuts rapidly ; 
and afterwards with oil, to polish with. It should also be 
held at an angle of about 45^ to produce its proper effect 
in polishing. 



LXVI. — On the most economical Method of employing Fuel 
in heating the Flues of Foreing^houses. By Thomas An- 
drew Knight, Esq. F. JR. S. ^c. President of the London 
Horticultural Society*. 

In cultivating the pine-apple without the aid of any other 
artificial heat than that derived from the fluest> I have 
endeavoured to ascertain by what means a high and regular 
temperature can be best maintained with the least consump- 
tion of fuel, and the expense of attendance ; and I have 
succeeded so well, by the following method, that I think I 
can with confidence recommend it. 

I caused coal, in a state of dust, and of a kind which does 
not unite when heated, to be incorporated, when very wet, 
with about one-third of its bulk of clay, or pond-mud ; and 
this composition, after being firmly beaten together upon ^ 
broad flat stone, or board, to the requisite degree of thick- 
ness, was cut into square pieces, of the size and form of 
half a common brick. ^ A fire-grate of the usual form, but 
of large size (about two feet square),- was prepared to re- 
ceive it, it being expedient that the fire-place should contain 
a large mass of materials of slow combustion : and as the 

* From theTransactions of the London Horticultural Society, 18^2. 
f See p. 157 of this work ;-r Editor. 
TOL. II. V 
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coal dust, in the wet state above iiientioiied« does not rei^ 
dily ignite^ a sufficient quantity of wood to make a mod^^r 
rately strong fire was previously introduced. The mas^ey 
of clay and coal were then put in by means of a small ir(^ 
plate with a long handle ; and no other material has subse- 
quently been found necessary. The quantity of wt/L dust 
consumed during the coldest weather of the ]as( whi- 
ter (1819), was between seventy and eighty pounds weight 
in every twenty-four hours ; and I consider the aggreggt0 
expense to have been about seven-pence a day ; the price 
the coal delivered b^ing ten shillings per ton ; and the value 
of the burnt earth, as manure, being fully equal to the ei^ 
pense of the preparation. Newcastle coals would consuqn^ 
much more slowly, and in an equally quick draft would 
probably admit the mixture of a larger proportion of eart^u 
It is scarcely necessary to add, that the foregoing practice 
will be found most advantageous, where the price of coals 
is highest. 

The fire in my hot-house, in the most severe weather of 
the last winter, was constantly made up for the night before 
five o'clock in the evening, and it was never again visited till 
seveh o'clock the next morning, when it was always found 
in a state to afford fully sufficient heat to the house, which 
is forty feet long by twelve wide, and heated by a single 
fire. But it sometimes happened, after a windy night, that 
the structure of the masses of clay and coal had been 
wholly destroyed ; and in such case, when the weather was 
very severe, it was found expedient to introduce a small 
quantity of faggot-wood, or decayed pea-sticks, between 
the ignited mass and the fuel put on in the morning. 

It will probably at first view be thought, that the clay or 
pond-mud, in the case above stated, operated beneficially m 
no other way than by preventing the too rapid consumption 
of the coal ; but I believe that it executes a more important 
office. It is well known in countries where wood is chiefly 
used as fuel, that a mixture of dry and green wood affords 
much more light and heat during combustipjpi, than an equal 
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hulk of dry wood ; and I was long acqoaipte^ with ithe oir* 
cumstance before I was in any degree able to conjectures, 
the cause of it : but I have subsequently attributed the in- 
creased production of heat and light by the intermi^tiire of 
green and dry wood to] the decomposition of water ; the 
oxygen of which readily combines with charcofd in a re4 
heat, whilst the hydrogen becoming disengfiged^burnis when 
it comes into contact with the atmospheric air,: and upqi][. 
subjecting the experiment to the inspection of Sir IluMr^ 
PHRY Davy and Mr. Pepys, they both agreed in attribute 
ing the increased strength and brightness of t;he fire to t}\et 
decomposition of the water which exhaled frpm the green- 
wood. 

The mixture of coal-dust and clay bebg always placed 
upon the fire in a very wet state^ necessarily discharges 
large quantity of wafer in the state of steam ; part of whicl^ 
condenses in the cooler parts of the flues, where it is pror 
bably absorbed in a considerable quantity by the bricks, 
and exhaled into the house ; fpr I have often found th^ 
sides of the flues to feel daaqp. My hot-hpnse, therefore, 
though apparently a dry stove, is not really such ; and pps*- 
sibly the exhalation of moisture from the flijies, may be th^ 
cause why my pine-plants have thriven so mudi better ii| 
very high temperatiure, than such plants ^.^e said to havj^ 
usually done, in those forcing-houses which are properly 
called dry stoves. 



LXVII. — On Lubricating the Sliding Parts of Morey's Re^ 
volving Steam-Engine ; and on an Improved Steam-Boiler. 
By J. L. Sullivan, Esq.^ 

To Professor Silliman. 

Sir, ColumHay S.C March 1, 1822. 

Had I no other motive to offer you a further communica- 
tion on Morey's Steam-Engine, I should think it due to 
your Journal, in which an account of this form of the 
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machine had been given to the public at an early x>eriDd^ 
to state the fisu;t of its successful employment: but I find s 
further reason for doing so, in the opinion expressed hy 
Mr. Ward^ in your fourth volume^ while describing his 
Invention*. He fears that Morey's engine will not be 
durable ; because, as he thinks, the friction between the^ 
parallel guides, and the brasses that move on them, will be 
such as to affect the parallelism of the piston-rod. This, 
was to assume, that it would be impracticable to apj^ any. 
anti-friction substance to this part of the machine. But^ 
in practice, nothing was easier than to attach to each 
aide an oiUbox^ with a few small holes on the top thereof^ 
covered with a sponge; which, as the engine revolvesy 
imbibes the oil, while the brass at each stroke reaches, and 
m little ccmipresses this sponge, so that the steel guide-* 
pieces are continually lubricated. And thus far it has 
performed satisfactorily, ascending the Santee andCongaree 
livers, towing heavy loads against a strong current We 
call the steam-boat in which this engine operates, .tht 
Patent^ in allusion to her claim or right to navigate the. 
waters of New York, notwithstanding the monopoly granted 
by the State ; it being an admitted point, that the laws of 
the United States are the paramount authority; — where- 
fore, patenteed operations cannot be legally excluded. 

But Mr. Ward's apprehension is shewn to be unfounded, 
by the performance of an engine of this kind, during the 
last three years, at a manufactory near Boston, even with- 
out this precaution. 

^ Unwilling to occupy your pages with this familiar sub' 
ject, I will only add, that it appears to have been the object 
of Mr. Watt's experiments, to avoid the use of the a ank, as 
mvolving the necessity of a fly-wheel, to M^hich motion must 
be given, at some expense of power, at every stroke. If I 
am not mistaken, the double revolving engine is effectively 
a rotary engine. It hasi no dead-point, and requires no 
fly-^heel; and it is so far different from those engines 
• S«i Vol. II. p. 4, of thii work.— -EwTO*. 
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which work with a heavy beam, that the indispensable 
weight of the machine has a degree of momentum that con- 
tributes to the steadiness of its operation. It appears to 
me, that to produce the same effect, Mr. Ward must 
place two cylinders in each water-wheel, at right angles. 

Since this occasion of addressing you occurs, permit me 
to avail myself of the opportunity to describe an improve* 
ment in the steam-boiler, put in practice in this boat, to 
combine strength with horizontal extension, in order to 
afford a great extent of surface to the action of the fire, and 
yet carry a light load of water. 

I took the materials that would have made a boiler of 
eight feet in diameter, and seventeen feet long, and formed 
of. it seven cylindrical vessels ; having conical heads, ter- 
i^nating in flanches, to which are attached a cross con- 
necting pipe, thus making one boiler of them« The (high- 
pressure) steam rises from the centre of each (through 
pipes), into a common chamber, on which the safety-valve 
and throttle-valve are situated. The support is from fouff 
semicircular irons, or arches, from which suspending irons 
descend, &c. The spaces between are filled with brick- 
work. The flue passes under them above deck : its sides 
and floor are formed of water vessels, kept full by the 
surplusage of the supply pump, for which they prepare! 
the water ; under the grate, however, there is an air-cham- 
ber, formed of two thicknesses of sheet copper ; the space 
between them being also supplied with water ; this de- 
scends a few feet into the hold, and its bottom forms a pan» 
into which the cinders fall. The floor of the fire-room i& 
on this level, and being half above and half below the level 
of the deck is open to the air. ' 

' When half full it contains about three hundred gallons^ 
but the fire is in large proportion. The steam appears ta 
form very quickly. The advantages of the conical heads, 
are, that instead of being the weakest, they are the atroqigest. 
parts of the boiler, and within the rules of computation* 
I am; respectfully your's, 



( m ) 



LXVIII,— On the Formation of Flexible Elastic Tubes, of 
Caoutchouc. By Mr. Thomas Skidmore*. 

To Professor Silliman. 

Sir, 

I HAVk lately had occasion, in the practice of the Arts, to 
Itiake use, in a modified manner, of the compound blow- 
|>ipe of Hare, supplied with oxygen and hydrogen gases ; 
knA ih doing so, have been compelled to seek for some 
material, of which I could make a flexible elastic hose or 
tube, indisfiensable lo my operations. 
' Lieather, in various ways, was used without success* 
The intestines of the hog and bullock, in their naturid 
state, answered the purpose tolerably, for a short time; 
but they sbon cracked, and exhibited fissures, through 
which the gases escaped very fast — and, on being tanned 
with an infusion of sumach, became very porous; notwith- 
standing they were surcharged with oil, tallow, &c. 

At last I imagined that Caoutchouc, or Indiarrubber, 
Blight be employed with a prospect of success ; and, as I 
obtained it, it may possibly be of some importance to your 
readers, to be made acquainted with the process, I followed 
m its manufacture — ^which is as follows : 

I caused sm£l iron-wire to be coiled spirally around a 
cylindrical rod of iron, as close as it could be laid, of the 
length, in one instance, of twelve feet. The extremities of 
this spiral coil were then made fast to the rod (after hav- 
ing been once loosened from it,) in such a manner, that in 
the subsequent operations, the convolutions of the wire 
should remain in contact with each other. Over this coil 
was wound spirally, a covering of tape, ferreting, or other 
febric, so as completely to invest it; and, in the process 
shortly to follow, to prevent the intrusion of the rubber 
into the cavity of the spiral ooil before mentioned* 

• From SUliman*8 Jmerifion Jeumaf pf Seimui mi Artt. Vol, 
Ko.1. 
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The rubber was now taken, as it is sold/ in the form of 
bottles, and cut spirally into long narrow strips. This is 
best effected, by first cutting them into two equal parts, 
and then reducing them, as near as may be, into circular 
plates, with a pair of sharp tailor's shears, which answer 
this purpose much better than would probably be imagined^. 
These strips are wound in a spiral manner, over the 
covering of tape or ferreting above mentioned, from one 
end of the coil to the other ; and this was twice repeated, 
car.e being taken, to lay, as far as was practicable, the 
fresh-cut surfaces of the slips in contact with each other, 
and drawing them so tightly, as to cause them, from their 
elastic property, to stretch to two, three, or four times their 
original length. When this was done, another covering 
of strong tape^ (linen is to be preferred,) was laid spirally 
over, or around the rubber, from end to end, and secured 
ijpon it, by winding very strong twine as closely upon it as 
could be done, and drawing it as tightly as this material 
would permit. The rod of iron was then withdrawn ; and 
the recently-formed hose was bent into a circular form^ 
small enough to enable it to be put into a vessel of waters 
in which it. was boiled for an hour or two, when it was 
taken out, the external coverings taken ofi^ and the internal 
spiral wire and tape withdrawn* 

This latter operation, at first, gave me some trouble, in 
consequence of the stiffness of the wire ; but in preparing 
other tubes of the kind, this difficulty was overcome, by 
previously annealing the wire. 

In the course of my experience, I found, that if the hose 
so prepared, be subjected to a second boiling, it has the 
effect of reducing its size considerably; so that if this 
second boiling be contemplated, for instance, to unite two 
pieces of hose together, this circumstance should be taken 
into account. 

I know very irell, that it has been stated, that tubes or 
hose have been made of this material, upon glass or metal 
rods; yet, as I was unable to succeed in that way, in pieces 
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exceeding four inches in length ; I concludedi that where 
twice or thrice that number of feet were wanted, the me* 
ihod was impracticable ; and therefore pursued the one I 
have detailed. The result was, as you may well conceive, 
a hose perfectly elastic ; and which, although not very ele* 
gant on its exterior, yet it is very light, and perfectly 
impervious to the gases which it conducts to the blow-pipe 
it is attached to.* 

I am. Sir, your's, &c 

Thomas Skidmore, ' 



LXIX. — On the Cultivaiion of Chinese Chrysanthemums, 
In a Letter to the Secretary. By Mr. Joseph Wellb^ 
Gardener to William Wells, Esq. F.H.S.f 

Sir, 

In consequence of your commendations of the specimens of 
Chrysanthemums, which I had the pleasure of shewing you 
lately, and of your desire to be informed of my mode of 
treating the plants, I now submit an account of my prac- 
tice to you. 

In the last week of May, or early in June, I take cut- 
tings of' the plants, five or six inches in length, and plant 
them under a north-wall, placing a hand-glass over them. 
When they have struck root, it is necessary to admit a little 
air to them, to prevent their being drawn up weak. In a 
few 'days after they are well rooted, I take them up, and 
plant them singly in as small pots as they can conveniently 
be put into, shading them until they have recovered thifi 
removal : I then select an airy border, at a distance from 
any wall or building, into which I plunge the pots up to 
their riins ; the plants will speedily fill the pots with roots^ 
which will also soon extend over the rims. It is then neces- 

' ^ A specimeBi of the tube is in our possession, and perfectly an- • 
pwers toe description.-^C^m^rican Editor*) 

, t From the Tr^sactionsof the LoodonHorticultural Society, 
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sary to raise and re-plunge the pots ; this checks the too 
rapid growth of the young plants. 

Whilst in this border, they require to be watered pretty 
freely. When they begin to put forth shoots, I determine 
on the number of those I wish to retain, which is usually 
about three. I pick off all the others, and never suffer 
more to grow either from the stem or from the roots. 

Early in September, I shift the plants into thirty-two 
sized pots, using rich mould in the planting : they are not 
again plunged, but kept in an airy part of the garden^ 
until frost or bad weather obliges me to remove them into 
ihe consetvatory. After the shifting, I water them occa- 
sionally with rich liquid manure, the drainage of a sewer, 
and which is composed of soap-suds, and other matters. 
When they begin to shew for blossom, I examine them at 
different times, and by thinning, reduce the number of 
flower buds. 

The advantages resulting from the above mode of treat- 
inent are, that the flowers are large and the plants dwarf, 
not being higher than from two to three feet ; they are 
besides full of large, perfect, healthy leaves. Neither am 
I under the necessity of preserving so many old plants 
through the winter ; for two or three of each sort will pro- 
duce abundance of shoots, after the flowering stems are cut 
down, to ftirnish cuttings in the spring. 

I have adopted the above practice for three seasons : the 
addition of the liquid manure, I have used this season at 
the suggesion of a Chinese, who informed me that it is 
constantly employed in the cultivation of this plant in 
China. 

The plants, when treated as I have described,' are very 
' different in their appearance from the Chinese Chrysanthe- 
mums, as usually grown; they have no shoots from the 
roots, which allows the strength of the plant to go to the 
l>l(>8SQms; a single stem rises ^om the pot; and at the height 
of four or five ii)ches^ branches pff into tw:o^ three, or more 
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flowerang stemty from one to two feet long, tenninated by* 

large flowers, and covered in their whole length by vigo^ 
rous foliage. 

I am, Sir, your obedient humble servant, 

Joseph Wells. 

Rtdha/^ nmnr Timhridge^ 
J)€C9mber S, 18S1. 

LXX. — On the Preparation of Acetate of Alumine*. 
This combination is much employed in dyeing, and calico 
printing. It has been substituted, and in many eases with 
advantage, in place of alum (sulphate of alumine and potashj 
because its elements are united by a less powerful affinity^ 
and the colouring matter and the cloth subtract the alumint 
from it more readily, and which serves to unite them reci- 
procally, as a mordant 

We obtain this acetate by the double decomposition of 
alum, and an acetate whose base forms an insoluble salt 
with the sulphuric acid. The acetates of lime or of lea4 
are of this description ; but the latter is most commonly 
used. We dissolve here two salts separately, and in the 
cold. We afterwards pour, by Uttle and little, the solutioq 
of alum into that of the acetate of lead : we then strongly 
agitate the mixture, and leave it to settle. The sulphate of 
lead very quickly precipitates in the form of a white pow- 
der, and the acetate of alumine remains in solution : we 
decant and filter as required. 

The numbers according to which we may find the pro- 
portions necessary to effect this reciprocal decomposition^ 
are the following .— 

100 of acetate of lead contains. • 58 oxide 
100 of sulphate of lead contains . | ^^^^ 
from whence we deduce that these 58 of acetate of lead 
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require 80^71 of sulphuric acid for their satiuratioii; but 
the common alum with potash contains^ according to Ber- 
zeliusy 34^23 of acidi to 100 of alumine. It follows, then, 
that the proportions rigorously necessary to complete their 
reciprocal proportion, are, 

100 acetate of lead 
60,5 alum. 

We generally add a little excess of alum, that we may be 
quite certain that there remains no acetate of lead in the 
liquor, which would be very prejudicial in certain cases. 
: We miist here remark, that if we would obtain the ace- 
tate of alumine for a re-agent, that is to say perfectly pure, 
we must, near the end of the precipitation, make continual 
trials, by means of successive additions of each of these 
solutions, to arrive at that point in which neither one or 
the other produce any turbidness in the mixture. The 
acetate of alumine will not crystallize : we cannot proceed 
beyond a certain degree of concentration, without sepa- 
rating the acid necessary to the saturation of the base. 
This solution has the singular property of becoming tur- 
bid by heat, and of becoming clear again on cooling. We 
attribute this phenomenon to the dilatation produced by- 
the elevation of the temperature; however little, it is 
sufficient, in this case, to determine instantly the separation 
of the elements of the acetate, which are only united by a 
very slight degree of affinity ; the molecules approach on 
cooling, and combine anew. 



LXXI. — On Iron and Steel. By the Editor. 

[Continued from p. 13S.] 
OH AN IMPROVED METHOD OF SOFTENING OR ANNEAI^INO 
CAST-STEEL. 

It h very singular, that cast-steel should be softened by 
tiife ssune means which ave ordinarily employed W- 
harden it ; and yet such is the fact. 
We have constantly seen, that those parts of the stems 
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of drills which imthediiitely adjoin to the hardened pomtfl^ 
are found to twist much more than any other parts ; and 
alsoy that those parts of chisels^ punches^ &c. which are 
next to their hardened edges or points, are exceedingly 
liable to bend, unless they have been made much stronger 
than would otherwise have been requisite. Yet, not- 
withstanding that these facts were continually presenting 
themselves to notice, it does not appear that any use has 
been made of them, by workmen in general 

Some judicious persons, however, have availed them- 
selves of this singular property, and with great advantage; 
as by it they are enabled not only to anneal cast-steel in 
much less time than by any other method, but also to free 
it entirely from those hard spots, iisuidly termed pins, 
which occasion so much trouble to workmen in filing or 
turning it. 

The process consists in carefully heating the steel, nearly 
to the hardening point, and instantly quenching or cooling it 
in water; arid the nearer that heat approaches to the hardening 
point the softer the steel will become. 

Cast^steel articles ought always to be thus annealed pre- 
viously to planishing them, or condensing them by hammer- 
hardening ; and it is wonderful how much they will stretch 
under the hammer, after being so treated. 

Even re-cast wootz (or East-Indian cast-steel) may be 
thus planished, when cold, with the greatest ease, and with 
a very considerable improvement in the quality of the 
articles made of it; provided due care has been taken 
not to overheat it in the working of it into form, and that 
it be carefully hardened with the same precaution. 

In our Miscellaneous Article will be found an account of 
the very extraordinary properties of the fine cutlery made 
of French Damascus steel, by M. Henry de Besan^on, at 
Paris. If they are such as are represented, we know of 

process so likely to produce such wonderful effects, ad 
this is. ' ■ . • . ^ ' 

. We have in our ]a9t article " (?» Iron and Steelf' IS^i 
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indicated the means of obtaining the great reqiusites of 
hardness and strength^ in the points or edges of tooLs 
formed of east-steel. It can hardly be necessary to point 
out to our readers the advantage of annealing them pre- 
viously to hammer-hardening them, by the process noMT 
given. And, indeed, we are indebted to the same excellent 
workman, Mr. StancMfFe, for this process, as well as the 
Ibrmer one, who obtained it from a Lancashire file-maker. 

The Lancashire watch and clock-tool manufacturers are 
indebted for the knowledge of their superior processes, to 
a colony of persecuted Huguenots, from Geneva, Yrhot 
brought over with them the excellent methods practised ia 
their own country : — and even now, many of our best 
workmen are to be found amongst their descendants. 



LXXIL — On the Slaughter^hotises at Paris*» 
These are termed Abattoirs, where the animals are knocked 
down and slaughtered, for the consumption of the city of 
Paris. A few years since every butcher killed his beasts on 
his own premises.' Not only were the streams of blood dis- 
gusting to the sight and smell, but the putrid miasma .ex- 
haled at certain seasons of the year, from the heaps of 
animal substances, tainted the air of the surrounding neigh- 
bourhood, and thus. became the vehicle of infection. But 
besides this, it often happened, that the beast, struck by an 
unskilful arm, broke its cord, forced its way, and furiously 
ran about the streets, to the danger and annoyance of the 
numerous population of the capital. 

Administration has wisely seen the necessity of removing 
this important business to the suburbs of Paris, in order 
that it may be effected in open and airy situations, and 
where there are fewer inhabitants. A like reform is desir^ 
able in all great cities^ and doubtless it will not be long before 
U takes place. But it is not so much on account of pro- 
moting health and the public safety that we are now consi- 

* From the Dieiimnaire Teeknohgiqu^. 
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d«rii^die«tal^f%as thefiu^ty wbidb ui givaiftQthi^ ebh 
lectiiig of the many animal substances which are employed 
in the arts. The manufacturers of glue, gelatine^ Prussian* 
bhie^ neats^foot oil, &c* derive numerous advantages froBi 
this regulation. Many of these businesses can only be 
carried on in the vicinity of large cities, where the great 
consumption affords an opportunity of disposing of larg# 
quantities of bones, horn, blood, intestines^ &c. and whidb 
are carefully collected, to be employed in die arts. 

We shall now proceed to give an account of the cpiH 
ftruction of diese abattoirs, of which there are five, fcmned 
nearly on the same plan. 

Many ranges of buildings are enclosed within the same 
walls :. two double rows of these buildings are conta9)e4 
one yard or court, which is paved with stones ; the water 
used for washing the premises, is supplied by pipes, and 
afterwards runs away by means of a descent or gutter in die 
pavement. The two ends of this court are closed with iron 
railings ; at one end the living animal enters, and is imme^ 
diately shut up. 

Each row of echaudoirs, or slaughter-houses, is divided 
into nine equal spaces, separated by walls. The space in 
the middle, however, is reserved for the stairs whieh lead 
to the top of the building. The eight other spaces are the 
echandoirs. Two rows of buildings then contain sixteen 
echaudoirs ; there are eight rows of buildings (64 €ckau^ 
doirs) in the abattoirs of the department of Montmartre atid 
Menil-Montant ; six, in that of Grrenelle (forty-eight e^au^ 
doirs) ; and four, in those of Roule and Villejuif (thirt3^^ 
two echatldoirs). Every echaudoir has two doors ; one, which 
opens into the inclosed court, for the beast to enter ; tbe 
other, opening towards the front of the inclosure,by wfai(A to 

* The products which are extracted from the bones, horns, hooft^ 
and the blood of animals, are of great importanoe in the arts. Tbt 
blood is beaten up as it runs from the body of the animal, to preveol 
the constituent parts of it from separating ; it is used in dyeing, in 
refining sugar, and in the manufacture of Prussian blue. The.aa?( 
tritive gelatine, so useful in hospitals, and in navigation, is ex- 
tracted from bones, &c. 
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take out the animtl after being cut up. All these 4oQ|]d are 
carefully $but, to avoid accidents ; besides which, the whole 
of the inclosure ia surrounded by walls, on the top af 
which are very high rails, so that even a mad ox could mrt 
possibly break through them. 

In order to slaughter the aninml, they tie round his hoi^ 
a strong cord« which is also passed through ft ripg Qrqdy 
secured into the stones which pave the flpor ; $hey then draw 
down the head of the animal clo^e to the ring, and while 
one strong man holds the cord, another strikes bim Qp the 
forehead ¥dth a heayy iron club ; the stunned anima) feUf , 
they then stab him, for the purpose of making him bleedt 

We must own that this savs^e manner of putting- an 
auiinal to death makes humanity judder ; if it be reqiusite 
|br the nourishment of man, thai: ammal^l should be slaugh- 
tered) the means of effecting it ought to possess the least 
possible cruelty* This method calU for reform : but^ with- 
iHit dwelling on the subjept, we will finish by obaerying, 
that as sQon as tlie ox is deadu they insert under the skin, 
the pipe of a large pair of bellows, by means of which they 
ie|/ect into the ^trails a large quimtity of air, to iiJate the 
flOembranes and give the meat a better appearance. They 
next take off the skin, and separate the different parts of 
the animal. 

. . All these operations are performed on the pavement of 
the eohaudoir. A crane is provided in each eckcmdoir, for 
die purpose of drawing up the cord by which the animal 
ia suspended to the ceiling, by the assistance of pulleys. A 
tab is also let into the floor, (which has a descent,) for the 
blood to run down into, and which is collected for various 
purposes. Two pieces of wood are placed horizontally 
at the height of seven feet, one end of each of which is se- 
oiired in the wall ; to the outer-ends are affixed a trans- 
veise cord. It is on these supports that the parts of the 
ox are hung, when they have received all the dressings, to 
watt, the time when they shall be taken away, and sold for 
consumption. 
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• For tlie salubrity of the echaudoirs frequent wash&gk 
are necessary, and a great abundance of water is require. 
This is drawn from a cock fixed to a large reservoir, and 
is distributed every where by leaden pipes. This water is 
raised by a steam-engine : that at the abattoir at Mont- 
martre was executed by M. Saulnier, an expert mechanic in 
the Mint The description of this machine is given in the 
Bulletin of the Society for Encouragement^ for May, 
1821 ; and this Society has rewarded M. Saulnier by a sil- 
ver medal. It results from the report of M. Baillet, that 
this machine has the power of four horses (526 cubic 
metres of water being raised at the rate of one metre per 
hour) ; it consumes 82 kilogrammes of pit-coal per hour ; 
or we may estimate that two kilogrammes of coal raises 
S9 cubic metres of water, one metre high. This water is 
raised 42 metres high, in a single jet The quantity of 
^ water required for 64 echaudoirs, is 20 cubic metres per 
day, on account of the Tripery ; which amounts to 60 cubic 
metres for the supply of the 240 echaudoirs oi the city of 
Paris. 

At the abattoir of Grrenelle, we admire .the ingenibulB 
machine of M . Manoury d'Hectot, which has been made 
the subject of an interesting report by M. Girard, of the 
Academy of Sciences. 

The rule is, to allow to every butcher his own echaudoir, 
(unless the extent of his business requires him to emplciy 
two) : nevertheless, many butchers unite in the occupation 
of the same echaudoir, and divide between them the ex- 
penses and profits. These expenses are limited to six 
francs for each ox, besides the ordinary droits d^entrA et 
octroi, ^c. * 

According to the Statistical Table, published by the Pre- 
fect of the Department of the Seine, the number of oxen 
required for the annual consumption of the city of Paris is 
71,750, besides 8,500 cows; these numbers are the ave- 
rage of ten years observations. The number of beasts 
slaughtered at Montmartre and Menil-Montant, is thai 
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(about 31,000 per annum for each establishment. In fhe 
nbattoks of Roule and Vfltejuif, they have only IdlledT 
10,600 ; m that of Grenell^, 16,000 per annum. 

Within the inclostnre of each abattoir are other build** 
ings, for the residence of the governor and those employed 
under him, to take care of the concerns of the establish-^ 
Ihent; and also large pens, serving to contain the beasts, 
till the time of slaughtenng them. As they also slaughter 
calves and sheep, there are very airy sheds provided, 
where they are fed^ Each echaudoir has its pens. 

Over the shambled are large lofts for the temporary use 
of the butchers, to deposit their skins, &c. in. 

Other buildings are used to melt the &t in; for the 
tripery, &c. &c F* • ' 



REMARKS BY THE EDlfoR& 

We have inserted this interesting article, with a view of 
awakening the attention of our readers to the admirable 
example set us by our neighbours on the Continent How 
much of the continual mischief daily arising from the 
savage practices of bullock-driving and hunting, would be^ 
prevented, by our adopting so wise a regulation. We 
sincerely wish that Parliament v^ould compel its adoption/ 
both in this metropolis and in the other large cities and 
towns of the United Kingdom. 



LXXIII.— MISCELLANEOUS. 

Fatal Explosion of a Steam^ioileri 
On the 17th of last month, about five o'clock irt the! 
afternoon, a Stieam-boiler burst at the Pafeht Glue Manu- 
factory of Messrs. Yardley and Cleaver, Wells-Street^ * 
Camberwell ; whereby two men were killed, and five others 
iKriously wounded. 
It appears by the Coroner^a Inquest, which was held oit' 
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the 19th ult, from the evidence of John Sparks, titer 
person who was attending the fire, that the two deceased 
persons were on the premises at the time ; one of them 
was standing three yards from the boiler, and the other was 
coming in at the door of the house ; the boiler was then at 
work at a pressure of thirty'^ght pounds upon the square 
inch ;~tV was umranted at one hundred and Jifty pounds upon 
the square inch. The boiler had had a new bottom put to 
it, and that was the first day of trying it, to see if it was 
sound. Mr. Haughton (query Horton), of the firm of 
Haughton and Fraser, who had repaired the boiler, was 
present to superintend the trial, with Buckridge his fore- 
man, one of the persons who was killed. Mr. Ebtughton 
wished the boiler to be tried at forty pounds pressure on 
the square inch, and the witness was putting some fuel on 
the fire in order to raise it to that pressure ; and while in 
the act of doing so, he felt the ground shake under him, at 
the time he was in front of the furnace ; and being very 
much alarmed, he attempted to run away, when at that 
moment the rafters and joists gave way, which fell upon 
him and knocked him down ; at the same moment he heard 
a great explosion. Thomas Denford, the other person 
who was killed, was the engineer's man; he was standing 
on an erection above the witness ; and he, together with the 
flopr, came down in consequence of the shock, and fell 
upon the witness. At this period the whole of the building 
was falling down, and the upper part of the boiler was 
blown off^ several feet high, over a wall. Witness, on re- 
covering himself, crept from under the rubbish which sur- 
rounded him, and proceeded to the assistance of the other 
sufferers. On getting into the yard, he heard the groaxss 
of Mr. Haughton, who was buried under a mass of bricks, 
timber, and rubbish ; but he was soon got out Buckridge^ 
just before the explosion happened, observed that he would 
stand near the boiler, even if the pressure of the steam wan 
lil flix^ I>ounds upon the square inch he was unforta- 
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nately kiUed on the spot Witness had worked at steam- 
engmes before^ and this loiler was made in the same way as' 
others were made. The force of the steam and water dashed 
Denford against the comer of a wall, and he was severely 
scalded. Buckridge was quite dead ; but Denford heaved 
a heavy sigh, and died almost immediately. The witness 
said that the weight of the boiler was estimated at about 
four tons ; fV was never sound, it had a leakage, and was re--' 
paired f but it was afterwards unsound; on which a new 
bottom was put to it. This was riveted in the same way as' 
others, but it was the new work that gave way. They had 
the valves fixed to a certain pressure, and occasionally they 
were relieved. Witness used his own discretion in the supply 
of fuel to the fire. In the whole, five persons were injured^ 
beside the deceased, and so seriously, that they were car« 
tied to the hospital. 

Mr. Charles Yardley, (Patentee of a new process for 
manufacturing Glue from Bones, by means of high-pres- 
sure steam,) was next sworn. He appeared to be very 
much injured in consequence of the melancholy accident 
He stated that on the day of the accident, he was at the 
manufactory viewing the operation ; he was standing near 
the boiler when it burst, and heard a horrible noise, but 
did not consider it of serious consequence, until a mass of 
bricks fell upon him ; then he anticipated all the conse- 
quences which arose from the accident. He was about six 
yards from the boiler, when the bricks commenced falli^ 
upon him, and he was obliged to run to save his life. Mr. 
Haughton was present when they were trying the boiler : 
he heard a rushing noise, which he thought was the steam. 
He ran to the extremity of the yard, and on turning round 
he perceived the whole of the building &lling down. He 
heiard the groans of Mr. Haughton, and saw him when 
taken out of tfie nuns. The deceased (Denford) was his 
foreman, and Buckridge was in the employ of Mr. Haugh- 
icin, who warranted the boiler to bear a pressure of one 
hundred and fifty pounds on tibe s<]uare ineb^ when it was' 
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brought from BirmiDgham. It had been much altered, 
unoe. 

The Coroner cpuld attribute blame to no party. The cir- 
cumstance of Mr. Haughton being present^ and being in- 
jured lumsel^ proved that he had confidence in the boiler^ 
and that there was no intention of injury. Under the cir-. 
cumstances, the case could be considered in no other light 
dianthatof accident; but it was for the jury to determine* 

The jury after a short consultation returned a verdict 
Accidental Death, occasioned by the bursting of a steam^ 
iiQiler^ 

REMARKS BY THE EDITOR. 

. Independently of the loss of lives occasioned by this wc^ 
fortunate accident, we must exceedingly regret it, as afford- 
ing another instance of the gross ignorance m the employ- 
ment of Ingh-j»ressure steam in this country. 

In America, the use of it is so well understood, tha^ not* 
withstanding the great employment of it there, an accident 
is very rarely beard of. 

We expect, however, that this great ignorance will be 
shortly removed ; as we understand that an American me- 
tallic, well versed in the practice of that country^ is about 
to introduce the use of high-pressure steam here. 

There can be na d&uht iliat great mismanagement, t9t 
say no worse of it, have been manifested, in converting 
a steam-boiler, said to be originally warranted to endure, i» 
pressure of one hundred and fifty pounds upon the square inch,^ 
into one which burst at the comparatively low pressure 
thirty-eight pounds only f 

We must needs add, that we shall ever lament ang: 
obstacle being thrown in the way of employing high-pres^ 
sure steam. Its advantages over steam of low pressure ar^ 
ipreat indeed. Steam-engines of great power and swiftnesa 
may be constructed of less bulk, and considerably lighter^ 
^an condensing engines ; the expense of fuel is consider^ 
4bly les$i, and the quantity of wat^r is less that M» 



quired for low-pressure jengines ; — ^aU jthese advantages are 
of the highest importance, and particularly for the engines 
employed in steam vessels* 

The highest pressiure mentioned in the statements of the 
witneissjes on the inquest, was only one hundred and fifty; 
pounds on the square inch: now, in America, this is th^ 
very lowest employed ; no steam under one hundred and 
fifty pounds pressure is suffered to enter the cylinder, and 
it is very frequently raised to two hundred. . 

We apprehend, from the statement of the witness, Sparks,. 

that the boiler was made in the same way as others were 
made;' that it was of the common form, or a waggon-tilt 
boiler ; if so, we cannot wonder at its bursting ; for, cer^ 
tainly, no form can possibly be worse for a high-pressure 
bmler. In America, the boilers are always made of a 
cylindrical form, of the very best wrought-iron plates, 
strongly riveted together, and either with conical or hemi- 
spherical ends ; or, sometimes with flat ends of cast-iron, 
four inches thick ; and, as the cylinders are of small dia** 
meter (not three feet) they are of course exceedingly strong.' 

The waggon-tilt boiler, oh the contrary, is of a ITorm ex- 
ceedingly liable to expand and give way whenever any ex- 
traordinary degree of prei^sure is exerted vrithin it ; and 
this makes the boiler of a low pressure steam-engine of 
that form exceedingly dangerous. The steam-engine 
boiler which biurst a few years since at the saw-mill in the 
Borough, and did so much mischief, was of that shape. It 
was originally intended tor a condensing engine ; but the 
proprietor, in spite of the repeated cautions of an expe- 
rienced engineer, converted it into a high-pressure one, by 
first shutting up the safety-valve; &nd, the very day before 
the accident happened, the mercury having been blown ott^ 
of the safety-tube, instead of replacing it, he plugged upv 
the end of that tube ; and our informant,, the engineer, saw; 
it on the morning of the explosion, in that state. He again 
renewed his cautions^ but in vain ; as in less than an hour 
tftqrwards the accident happened^ Ibe upper purt and eada 
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of the boiler being rent from the bottom all round* llie' 
proprietor, (who had been keeper of the Marshalsea prison' 
only six months before,) was so severely injured, that he 
died in a fortnight afterwards. Had he survived, he cer- 
tainly ought to have been made an example o^ to deter 
others from such nefarious conduct. 

We are sorry to be under the painful necessity of adding;, 
that, since the Inquest, two more of these unfortunate suf-' 
ferers have died. We also learn that the boiler was of the 
waggon-tilt form, as we suspected. 

Accident in Preparing Fulminating Silver. 
Mr. Tuther, the optician and philosophical instrument^ 
maker, of Holbom, in preparing this dangerous substance^ ^ 
on the 9th of September last, met with a serious acdden^ 
which at first threatened him with the loss of sight of his 
right eye ; and from the effects of which he cannot, at any 
rate, recover for a considerable length of time. The nitric 
ether generated, by some means caught fire as it escaped, 
at the mouth of the glass retort which he held in his 
hand, and communicating the flame to the contents of the 
retort, the whole exploded with a considerable report. 

We mention this accident, with a view to caution our 
readers in the preparation and use of this highly explonve; 
matter, and from which so many accidents have occurred; 
—too much caution cannot be taken to guard against mis?, 
chief in treating it Mr. Tutherj in spite of all his caret ia , 
an instance in point. 

French Cutlery of Damascus SteeL 
One of our most skilful and industrious cutlers, M. Hi^nry' 
de Besan96n, whose establishment is in the Place de' 
TElchole de Medicine, at Paris, — ^having acquired the art of 
fabricating the steel called Damascus, very superior to tluii- 
of Persia and Syria, — ^now employs it in making iiistn^' 
ments of surgery, which are far mme valuable ihimthdietf 
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English east-^teeL The extreme hardness and great elas- 
ticity of the Damascus, render it particularly important in 
the fabrication of instruments that require a very fine 
edge, such as razors, bistouries, lancets, instruments for 
catariu^t, &c« which so soon lose their edge, especially 
when used to pierce or cut very strongly resisting bodies^ 

We have seen lancets made by him pass through, with the 
greatest facility, pieces of parchment, and thin plates of 
lead, without any injury to the edge ; whilst very good com- 
mon lancets, treated in the same manner, were either 
broken, or so much dulled as to be unfit for use.* He 
fabricates, with his Damascus, all other kinds of cutlery, 
as knives, scissors, &c. with which bones, ivory, and even 
iron may be cut, without being dulled. The " Society of 
Encouragement,'* the New Journal of Medicine, and many 
other Gazettes, have spoken with much eulogium of these 
new and useful products of French industry. 

Rev. Ency. 

Signals for a great Distance. 
— — Schumacher, a captain of artillery, has inventect 
a rocket which may become of great use to astronomers 
and geographers. They have a much greater force than the 
Congreve rockets, and ascend to a prodigious height. 
When at their greatest elevation they explode, and produce in 
the air a volume of light so strong and brilliant, as to be dis^ 
tinctly visible at a distance of 30 leagues. The inventor 
placed himself in the little Island of Hiveen, in the Catt€(- 

* The properties of the lancets made of this Damascus steel are 
indeed very extraordinary, if they are capable of performing what 
is here stated ! The usual test of the ^^oodness of the point of a 
lancet, being, merely, to let it fall by its own weight, through a 

Siece of the eiUis of fine kid^ikin leather^ strained tight between the 
n^rs. We insert this notice, especially, to stimulate our English 
artists to exert themselves in sustaining the high reputation they 
have hitherto enjoyed ; and also, with a view to the truth or other- 
wise of this statement being enquired into by some Englishman at 
I^^is, who may feel sufficiently interested in the welfare of the 
maiiiiiactures of his own country, to examine into the circum- 
stoaccs of this very extraordMiary statement 
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gaty and lamiched his rockets; whilst his brother posted 
himself at the obsei^tory of Copenhagen, to' notice iSkt^ 
difeet. Though the duftance is nearly 30 leagues, he sawf 
trjr means of a telescope, the explosions appeal^ and disap- 
pear, resembling stars of the first magnitude. It is impos« 
aible to imagine signals more beautiful, or more expeditious 
for great distances. 

BuL d*Encour. 



LIST OF PATENTS FOR NEW INVENTIONS,, 
which have passed the Great Seal, since August 20, 1892. 

To David Mushet, of Coleford, in the county of Glou- 
cester, Iron maker; for his improvements in the making or 
manufacturing of Iron from certain Slags or Cinders pro* 
duced in , the working, or making of that metaL Dated 
August 20, 1822.— To be specified in six months. 

To William Mitchell, of Glasgow, Silversmith; for a 
Process, whereby Gold and Silver Plate, and other Plate 
formed of Ductile. Metals, may be manufactured in a more 
perfect and expeditious manner, thaii by any process which 
has hitherto been employed in such manu&cture. Dated 
August 24, 18^2.— In six months.. 

1*0 Thomas Sowerby, of Bish'o'pswearmoutii,in the countj^' 
of Durham, Merchant; for a Chain upon a new and im- 
proved principle, suitable for Ships' Cables, and othW, 
purposes. Dated August 29, 1822. — In two months. " 

To Robert Yazie, of Chasewater Mine, in the parish 
of Kenwyn, in the county of Cornwall, Civil Engineer ; 
for improvements in the compounding of different species 
of lijetals. Dated September 3, 1822.— In six months. 

To Henry Burgess, of Miles-Lane, Cannon Street, in 
the city of London, Merchant ; for certain improvements^ 
on Wheel-Carriages. Dated September 3, 1822. — ^In m 
months. . . ^ 

.- ' ''—1 — ' — \ 1 . .# .'.A'J^ 

BRRATA. . I . :,r- 

Page 214y line 39^1^:0^ read ciSf^.. . . ) ;i 
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ifXXIV. — Spetificdtion of the Pnteni granted 16 RoBERf ' 
Benton Roxbt^ of Arbour'Square, Stepney , in the County 
xf Middlesex-^ Gentleman ; for certain Improvements on, or 
Additions to, the Astronomical InstrtMent known by the 
name of the Quadrant.— Dated July Sh 

i^ITH 1 PLATE. 

I THE said Robert Benton Roxby do hereby deqlare, 
Aat my improvements upon the instrument commonly'called 
It Quadranti are herein set forth and explained, reference 
being made to certain part« of the drawing hereunto an- 
hexed. But previous to describing the improvements I have 
invented, I shall here observe, that a great deal of inconve- 
nience and difficulty is experienced by all mariners in the 
use of the Hadley's quadrant, on account of the liability 
there is in all of them to move by starts or jumps (particu-, 
kriy in damp weather) ; in which case it becomes exceed- 
ingly difficult, and sometimes almost impossible, to make an 
aacurate observation, because the index so fieiequently oyer-, 
•hoots the pi^ecise place at which it should come to rest* 
iTo remedy this inconvenience, a tangent screw iras applied 
lA the index or nonius, by^idi means a fine adjustment 
dA -be obt^ed : but in all cases where an observation is 
to W madej it is necessary that the index should be moved 
by )ihe hand only, as near as possible to the desired position, ' 
w hA the index (in quadrants that have a tangent screw) 
■ttstbe damped^ and then the tangent screw is made use of 
to eotiUplete the observation. Now it must have been found 
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by every person conversant with nautical practice, that sacb 
a loss of time occurs in the use of the tangent screw, that 
the opportunity is frequently lost of observing the sun at 
the meridian, and that at a time perhaps when it ia of the 
most serious consequence to the fives andpropetty of a nu- 
merous body of people. 

It also frequently happens, that when a view of the sun 
can be obtained while at the meridian, no use can be made 
of it, because the horizon cannot be perceived on account of 
the haze that then prevails* This unfortunate eircvfkngtafil^ 
18 too often experienced ; and for want of an observli^n, 
the most distressing consequences ensue. Various attei&pts 
have been made to construct an artificial horizon, which 
should serve as well as the natural horizon : but up to the 
present time no one has been produced that would suffi- 
ciently answer the purpose, so as to be implicitly depended 
upon. I shall now proceed to shew how the impfovemehti 
Ihave ihvented will enable any p^on to take a Yery aceo^' 
iMe obseiN^ation, whenever the sun can be seen at'die'inari* 
dian, whether the natural horizon b6 visible or not, ' / • 

Tig. 1, Plate XI, A, A, represeitt^a front elevation of st^pd^* 
drant of the liize that I prefer^-lirhen my improvements ktK1» 
be combined therewith. B, sh^gws a 8qua^e plate of bms; 
screwed by the screws a, a, a^a^ o, to a sittiilar-shapedipioM 
of eboiiy, which constitutes a portion of the fitoie, Kk^^ilt 
Ae instrument. To tlus pieces Of br^s the })arts ^hicU 
ferm toy artiMB horizon a):e iixedi shews* tfa^ posifiov 
of the horizo^^ass ; which 1 find (SonvMtent to place -lowee 
dbwh than is usually done: the same altenati^ ii-'ato 
ado]^ted the si^ht-vane, D. E> represtaofs :a piece ^ciP 
BfiEKSs which swings freely upon a.small brasfs pin, i*, inii vt 
lA^ured there by the xnilled head, c ; the )^i60e E,>lMa it pto« 
jesting arm F, uj^on the 'end of which is fixed the MmH cftn* 
gulai- projecting piece, c?, which.I call the Director or Ffaidisf^' 
the%dge or line fohned above d^ at e, being o^e of the^fti^ 
v^hilsh l iiseto find the placd of this true hoitzon. ^G; w 
T^^esehts a pieee of bifkss %hich fitsioito a ifqasi^jiol^^ 
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rft6d-p|ece^ ndiere it may be held at any height by the 
thiunbrscrew, g. ' h, shews the |>odtion and shape of a smdtl 
projecting stud, which has a gap filed ia it, shewn by a 
dotted line near hi the line thus formed at the bottoni of the^ 
gap is used as a guide to die eye of the observer to bring 
Ihe finder or director to a proper place. 
: Fig. ^, shews a plan or bird's-eye view of the finder op 
direetor seen at £^ fig. 1. 

• Vig, 3y represents a front elevation of the finder or directr', 
dr/ with the same letters of reference upon the parts thereof 
that'were used in fig. i. 
; Fig. 4, shews a side view of fig. 2. 

• Fig. 5, shews a left-hand side view of the guide jpiece— ^ 
riiewn at.G, in fig. L And 

' Fig. 6, shews a right-hand side view . of the same piece-n 
the form of the gap will in the^e two figur03 be very di»^ 
tbiotly seen at /i. 

- Fig. 7, is a plan or bird*8-eye view of the same piece.' . 

- {Ig. Sy shews a plan of the stud or arm, wfaicH holds 
the guide piece shewn at.G> fig. 1. 

' Fig. 9, shews a plan of the brass pin, b, and milled head>.4 
upon which &e director or finder/ swii^gs. . 
' Having enumerated the various parts, dind shewn tbs 
oombiliation of that, portion of my invention, iiHiioh iniabies 
tee to form an artificial horizon, I shall now en^eavour^las 
briefly as possible, to explain the manner of adjusting, ^4 
using the same with the greatest advantMpg : < ' 
' 'When the Instrument with my Impi^Ppients is .to ibe 
adjusted, it must be placed upon the three bearings . seen' aJt 
ti;I>J, fig^l; thdlast of which also forms f.hijij^dby.w 
iotktld the instrument when it is used ; thia-is lfixed upda 
« brass pin, about three inches long, by the sdsew, u . The 
fw^ce upon which tine <]uadrant is placed^ mui^t >be varied 
in position, until the line formed above the angular^ piece 
tiii ' ej coincide? , with dbie real borizon. This being iery 
8eeura^lyobtained^4be instrument must be left atxest;.jDd 
«llie^']»aBB guide ple6e>- G^^being placed pcppesly in th^Ji^ 
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•r' recess provided for it in the stud^/^ must be so a^juAeA 
for height, that a very minute line or portion of the part ii 
of the director, £, may be seen above the line, A, formed by 
die bottom of the gap in the guide piece, G. The line, k, 
drawn from the si^ vane to the part d of the director^ 
shews that it is a very minute height above the line 
formed at the bottom of the gap, h, in the guide piece G; 
and as the line k, cuts or passes through the horizon gksa 
at k, it there shews the true place of the real horiMn. 
When the instrument is to be used to take an observation 
at a time that the real horizon cannot be seen, it mustljM 
held in the left hand, by the handle, J ; and the eye being 
placed at die sight vane, D, the quadrant must be moved in 
such a manner, that the line formed by the upper part, e, of 
the director, E, maybe seen just above the line at 'the 
bottom of the gap, A, of die guide piece, G : and this,althQi:^li 
artificially produced, will be the true place of the, real 
horizon upon die horizon glass. The mediod of mfjdng the 
TtAecdon of the sun coincide is the same as in o^her .cases. 

The directions here given imply that a coincid^itce is tii 
be 'made as nearly as possible, , by the two lines thus funded 
upon the two objects; the one being fixed^ and the pther 
being capable of moving upon its centre, until the due 
eSect is produced. But should it be preferred, die ^in? 
cidence inay be formed , with the lines on each side i^t tba 
gap, h;in which case the guide, G, must be adjusted accpi4r 
ingly, so that «MBall portion of the part, d, of the directDTi 
£, maylie seeil^^lpining a minute black line above each qtde 
ofdiegap,A. 

Fig. 10* Kit represents a front view, of a brass case, the 
sides of which are made deep enough to cover die j^trts 
diat form die artificial horizon ; it is to be fixed to thf , 
lirass plate, B; by four screws th^ pass throu^ the ear% 

V Fig. 11, represents a front view of the uppei^ port of/^Ml 
isame case/ The txyp and left-hand side are foYmedipf fjatt 
^11^ so thieit by this contrivance die vdi^ of 4h^.jf^gt9^ 
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may be c6iiipletttly covered from the effect of high wind% 
JSKid yet the parts necessary to Ve: seen are quite visible. . 

* Fig. 12^ represents a side vieiv of fig. 10, in-order that 
the depth of the case may be more plainly understood. 
The dotted line shewn at ptpypyp, in fig.lj is the positifm 
upon which the case is screwed^ the upper partis screwed 
. to the projecting studs, 9. 

- Fig. 13, represents the reverse side of a portion of fig. I, 
A A, shews a part of the ebony frame, which has thebrasa 
arc, L, screwed to it by the screws r, r, r j , the arc, L, vfs 
:Micked on its outer edge, to receive the teeth of the small 
^pinion seen at s ; the pinion, s, is fixed upon the back part 
of the index, M, by the brass cock, in which die pimon,^ 
.turns, when it is fixed to the index; but in this figure the 
cock, is shewn only in dotted lines, that the position oi 
the pinion may be more plainly seen. ...y 

• Fig. 14, represents a front and side view of tiie cock, 
.wbidi may be fixed to the index by two screws |liat. pasc 
through the two small holes seen at the bottom of the firont 
view. The hole in which the axis of the pinion works, is 
aeen just above, in the same figure* 

, Iig. 15, represents a miiled-head thumb screw, mdiich is 
placed upon the square part of the axis of the pinion, 
and is retained there by the binding nut, v. The peculi^ 
advantage that ensues iErom this construction and combina- 
tion of the parts may be thus very shortly explained z-^ 
Whenever it is desired to move the indeoUKA large, by the 
hand, it may be done, as the pinion, Sy is^i^ljberty to turn 
freely upon its axis, and of course it will follow the motion 
of the index whichever way it is moved : and j« the teeth 
of the pinion are constantly in gear with die teetib of the 
rack, it follows (bat the instant a minute adjustment is 
required, there is no previous preparation ^f clampmg 
necessary ; for the moment the finger and thumb are ap- 
ptttd to the milled head, the minute a^ustment is theh 
uhcter the most perfect command of the observer, and may- 
be with the greatest ease and precision. I shall here 
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chtirvej ttai.ite ihe radius of the aic ffaaf eontaulff^tlip 
divudoitf ift nmcb less m fbii guadrant than in thosi in 
^tnmon use, I tH^rbfore prefer hating it divided into 
•feorths of degrees, which will of course give half iMt 
tnimber of £visions that are usually prodHcefl upon iHJb 
^oiiimonHBi2ed arcs : hence it IS necessary that the nouns 
should also be reduced from nineteen divisions to innt. 
3ut to this pa^ of the instrument I lay no daimi as ihis 
toediod of dividuig the arc is adopted, merely to accoii^ 
inodatfe the reduced size of the arc . . 

I shall here observe, that the small angular pieoe dpoi 
ihe upper part of the director, E, should be covered witli 
(black varnish ; and the part of the guide, 6, where the jgiqfi 
Is made, should be either covered widi any white substanc^i 

it may be made of any white metal, by which meaos the 
contrast will be the greatest. And I hereby further decbuhii 
^at I do not claim, as my invention, any of the parts that 
^toe common to Und have been used in quadrants he&at. 

My invention and improvements consist entirely : — 
' 'First, In sutastitutmg a rack and pnion in lieu of the tab- 
gent screw; by which means I am enabled to take an accuh 
Tate observation with a quadraiit haying such an appendige^ 
in* less time, and consequently with greater certain^^ than 
'hj any .other mean^ hitherto known or made use o£ ' : 
* Secohdiy, Iti constructing, combining, and applying oet- 
tain parts herein set forth and Explained, and which I call ft 
'Under or Di|ftol|9r, and also a part which I call a Guide, hy 
' the use of wl^, in the mai^ner and way I have described, 

more certaih and effectual artificial horizon wfli be tith 
tiuned ; t]ii|^ tiras ever before known or made use d£ 

.tiXXV. — On French Plating and Silvering*. 

WITH A PLATE. 

&t^t 0f tl^ese arts consists fiiinly fixing Am Ibt/HkB 
of Silver upon the surfaces of metals ; particulafly^ Upoq 

^ From th^ tiieii6nn<ure TecKnologique, 
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%)8Q of brtiss jaa4 ^per« This art is very sincient, bqf il 
it known when it was first invented. 
. AmpQgst the metals, it i<S principally upon brass and 
copper diat the plater exercises his art, and very rarely 
indeed upon iron ; yet, as the process is the same for all, 
fhill Confine purselves to describing the art of platbig 
bras3 and copper. t 
. The articles which are intended to be plated must be lure- 
pared by filing, turning, &c. in order tibat the surface oa 
jRrhich the silver leaves are to be applied, niay bfe perfettlj^ 
jsmooth, and present no holes nor asperities. If the sui^ 
&ces are enchased, all the outlines of the design should be 
'bo well finished,, that neither the roughness firom the'ca8t<» 
ing, nor the marks of the hammer, can be perceived. ; . ' ■ 

The various pieces being prepared as we have des^b^ 
1^11- the file-marks, &c» must be removed, by means of poKshr 
iog-stones applied with water. 

The pieces thus prepared are heated Ired-hot over a ehanr 
esM fire, and plunged iMo nitric acid^ Considerabl;f diluted 
with water. In this they rraiain fpr a longer or shorter 
fluattil they are cprnj^et^ freed from the scales or oxidation 
iimused by heating them» Their surfaces are then ifubbed 
iDver with pumice-stone and water, until they become quite 
bright. : 

They must then be heated again. But it is^no( n0c^9ary 
fa this operation to make diem i«d-hot; — it is $u$deiit» 
liiat, on being plunged into water, they cau3e it to bubble 
jor hiss. They are then again plungeA^Ulo weak ' acid. 
This occasions iSimall aspejrities to be formKiMBpon their i$ur- 
iaces, scarcely indeed appai;ei^; yet, generally sufficieiit t^ 
retain the silver leaves which are to be fixed l||iea them. 

These nunute naperitie^ are not, however, always capab}^ 
^f ^ving soUdil^ to the plating^; io which case It is needful 
.to eover the surface of the {neces witb hatchings ; these axe 
jiyerform^d jby juean^ of ated Jawvefi, veH tempered, and 
sufficiently hard. The form and ^sise pf these knives 
fM^peirtioned the diffet€»twork^japoja which th^^nt^ to 
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l^fmd-; andf consequently, the iTorkinaii muHha^e s ]tfiiv 
per assortment of them. 

' These Patchings can only be made upon plain 8tarfaoes» 
never upon enchased work ; but the asperities of Uie lattet 
are quite sufficient to retain the silver leaves. 
, . The next operation is that of heating the pieces, whether 
of brass or copper, until they become of a bhie colour* 
• • As in this process they are obliged to heat the pieces fire- 
quently, and never allow them to cool until the plating i$ 
finbhed ; in order to hold them, they are fixed on iron sop 
ports of various forms, according to the natune of the mogk 
to be plated, and of which, consequently, a great number is 
sequired.— We shall hereafter describe the form of one«f 
the instruments which is most commonly used, and the man- 
ner of employing it 

The charging next follows*— -This consists in applying 
the leaves of silver to the heated pieces, and fixbgdiraibf 
-meanapf the burnisher. 

' The leaves of silver employed are about five inches 
square ; forty-five of these leaves weigh one gros* 
. These leaves are spread one by one upon gosIuob 
formed of leather stretched and nailed upon a board, and 
atufied with ho.rse-hair. The leaves of silver are cut with a 
knife to a proper size to fit the parts to which they are to be 
applied. During the progress of the work, the leaf of silver 
is taken up by means of small tongs held in the left handi 
and placed on l^e heated brass or copper ; and, with « steel 
•burnisher hel4. jprjthe right hand, they strongly -press ami 
^rub the leaf upM the piece. The friction is repeated, with 
the aid of luting the piece, until the leaf becomes fixed. 
It may be^nell to observe, that at the commencement, thfe 
workman applies two leaves at once to the heated piece. 

It should be remembered, that several forms of bur- 
nishers are necessary, according to the work to be execute^ 
—We diall hereafter describe the method of -making moA 
polishing these -burnishers. • - • r , ; * 

It MiBetimes bapp^as, that jn heating the pieee, tfi^toi 
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%etotiiki^ too strong, blackens some part of it ; in whid^ caii 
it must be scratch-brmhed — that is to say, rubbed with 
kind of bmsh made of brass-wire-^to free the jpieee from 
the blackness formed upon its surface : which being dooB^ 
ihey continue to apply more leaves, as before. 
• The plater always works upon two pieces at once, both 
in charging and burnishing. Whilst the one is heating, he 
operates upon the other. After he has applied two leaves 
of silver, he heatlsi the piece to the isame degree as at firslf 
h% then applies four other leaves of silver. These fouir 
}ealKes adhere to each other, and to those first laid on. Tb 
render this adhesion perfect, he passes a polishing bur^ 
«sher over every part, strongly pressing upon and rubbin|; 
"with it This instrument differs from the former onie, in 
having a longer handle. 

The workman continues charging in this manner^ laying 
ion four or six leaves at once, until he has laid on every part 
from thirty to forty, fifty, or even sixty leaves, according t6 
€ttt degree of solidity and'durabihty he wishes to give td his 
work. * 

When the number of leaves determined on are affixed to 
Ae piece, the workman finishes his labour of burnishing, 
with the polishing burnisher ; which he performs with such 
care, that not the least joining can be perceived. ' To prevent 
this with greater certainty, he grasps the ferrule of the bur- 
nisher in his right hand, the handle being held in his left, and 
Testing upon his arm : this position gives Mm more powe)r, 
and allows him to use more skill in passUH^er every part 
of the work; and by repeating his stroke#^h the point of 
the burnisher, he finally gives it a beautiful brilliancy, aiid 
lus work is finished. ^ 

The plating isP'considered as perfect, when the leaves of 
^Iver are eq^ually spread over every part, and the bur- 
nishing so complete, that the eye cannot distinguish be^ 
:tSMeea a- piece of plated work, and one made of solid s&- 
ver ; — ^^On the contrary, the plating is bad, when it presienfs 
in^uaUd0» ; jwheil fh^ i^ver does not jpcxfeotfy fl^Uiei^, and 



the Miffiice & rotlgh^ or the silyer leaves employed liv^ 
of A g«K>d alloy. , 

. . When they would restoiie an old .piece of work by .M- 
plattiig;it» it is neciessary that the silver with which it.jy 
coveredi should be previously removed. la order to dp tbih 
it k heated, and immediately phmged into weak nitric Mid ; 
it is then again heated and plunged afresh ; and this Q^inr 
lioo is repeated until the ivhole of the silver shall have fiUem 
fff., Xbui operation requires great caution, partM^Uaily 
frjbi^n it is nevly finished ; for they n^yst he icareful Wft-M 
^ow. th^ ftdd to act too much upon, the copper or b^^ t 
iH it is ^pi to cause inequalities on the surfitce of the 
4which would considerably injui;^ the beauty of the platii^ 
y l la the same manner the silvi^ is removed firom tibe su^ 
faces of old plated work, before n^elting it, The silver if 
«ftaniri(vdfi recovered in the manner of parting. 
I In order not to interrupt the dei»criptipn of dies^ variwf 
#Baiupidatip|is^ we have hith.erto avoided giving anypart^ 
ffsihx account of the instrument^ principally used by thf 
jdater ; — ^it is therefore now necessary to enter into theif 
4e$fuL : . ....... 

We have before observed, that platers are obliged to 
))eBt the pieces they are at york upon, to a high temjierar 
pxi^e : they cannot therefore hold them in their hands, an4 
jure compelled to use instruments of considerable streqg^ 
to support them, and resist the pressure made i|pon them 
with the burnishers. These supports^ as we have alread]^ 
■said, are mad^^yon, and are adapted to the various arti- 
'f\e» which are 4ia be plated. 
.. Were we to attempt a description of the numerous fornix 
reared, it usould occupy too much time,~a peculiar supr 
pprt being necessary for evegry fresh axtitfl^ 
. . We must content ourselves, therefore^ with, describing 
i)ne of the most important of these instruments, and whic]^ 
jferves, in great number of cases^ aa a supj>ort for .the 
|iMpe#;to be platedi such, for ifli9tance, ^.jplal»s^ ,ix)upd^p^^ 
pyaJ i^|J3e% Itxan be extended or cpAjtracted At jplef^ 



ime ; *aiat for this reai^on the ivbirkineh item it ^^werscA^ 
^Miotigb it is evident that it cannot l>e used in every caid. 

• A larg^ ilat ringi A A, Plate XIL fig. 1> of fifteen or 
eighteen inches in diameter, carries at four points, equally 
^Stant on its circumferencei staples, B B B B, widi parallel 
*^^oves^ within 'theniy pointing towilrds the centre of tiib 
ring, and firmly rii^d t6it Into each of these stapte^'are 
flitted square pieees of iron, C C C C, with screwcr at their 
ffeAds, which can be fixed at my point ni6st convenient; by tfie 
ijscrewed nut, D D D D. The upper parts of the sqtiardii 
CCC C, are bent at a right angle, and are pierced Witti 
several scnew holes, E E, &e. into which the screws, FF, &c* 
^i^ith square heads fit, and can be turned by A key or 
^Wrench. These screws, F F, &c. serve io fit the pieees, 
tOG, A^c which are to hold the article ih tlAs support 
-tVe can readily conceive that thiii instrument ntajf be usM 
jfor large and small articles, either with the squareil 4xed ih 
.the holies, in the manner shewn in the figure, or in kii;^ tff 
'the other holes ; by sliding l3ie squiares in the 
by i^hanging the posrdoh of the pieces, GO, &c. ; or, la^tfy, 
■by reversing the squares themselves, so as to turn tfa^ 

points inwards. 

^ The cushion on whibh tiie silver leaves are Cut, is reph^ 
sented in fig. ^, at A B, the leaf spread upon- it ; tlfe 
'jcnife, the cutting edge of which (as is shewn) inustbe per- 
^ fectly in A right line ; D, the drawer which holds the booMi 
•of silver, knife, &c- . . 

t Fig. 3, represents a burnisher. A, ctdiMlg handle ; fi, 
the iron ferrule, which gives solidity to iSk end of the han- 
•dle into which the stem of the burnisher is £xed^ Cl> thte 
^burnisher. We must not lose sight of this relfa^k. That 
^'We press very riDfongly with the burnisher upon the pieccfs 
^ be plated, too ihuch attention cannot be given to fixing 
^It firmly in the handle. 

A good burhisher ia nbt easily met witK; therefore it is 
imjportant to Know how to form a perfect one. This ;^Mid 
^{Uftlity of d ^Wtt&A^ depcinds upon three reqaiintes. 
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First, the steel of which it is made. Secopdjiy^ diu^ tmstm, 
given to it ; and, lastly, the polish of its sQrfa(;e. .Wc^shiif 
not speak particularly of its fornij since it v^es wilib.that 
of the^work to be buniished. 

The best burnishers are made of cast-steeL — Therequire^ 
Ibrm, nearly^ is given to it in the forging -and after leavu^ 
it to cool slowly, covered with ashes, to anneal or soften ii^ 
diey carefully file it to shape; and finish, by smootjungil 
with a very fine file, so as to remove all the marks left by 
.the coarser file, and in order to have less to do 19 polishing 
it, after being hardened. . . ; ^ f 

They heat the burnisher in a charcoal fire, bidding it.% 
.the stem, which does not require hardening ; and when it 
ha9 become of a cherry-red colour for the length of about 
two inches, it is quickly plunged into a vessel of cold wftter, 
-sdrring it about in order to renew the cooling surfaces. ' It 
will then have acquired a great degree of hardness, whidi' 
it in neipessary to dimini^ by tempering. In order to this, 
hf^g brightened its surface, by rubUng it with a dtf 
punuca^tone, it is again heated in the charcoal fire till ^ 
acqyires a straw-colour ; it is then instantly plunged into oil 
or grease, to cool it suddenly, that it may preserve Ae 
.requisite degree of hardnessr It may then be mounted into 
iti|}iandle. 

To polish the burmsher, especially nemr its end, which In 
the only part usedf they make a longitudinal groove with a 
gouge, in a piece of hard wood, such as walnut or oak* 
, This groove iMWft^ sqitable to the form of the bumidier, 
. and in it is placed emery mixed with oil The bumishei? :|s 
tliben rubbec^ jibout in every direction in thb groove, until 
aU the maFkltiof the file are entiirely obliterated. They-' 
commence , by {employing coarse emery, wng finer in suo^/ 
cession, and finish with very fine. When ,all the mark|| 
have been removed, so that they cannot be perceived evepi . 
wifii. a magpifying-glass, a fine polish i3 given to the 

iBurj^.. ■ . J,. . 

The pplisbing is effected in the same miinner as descifibed^ 
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in the last o|>iei«tion. Instead 6f emery^ howeveFi they ua0 
the fHirple oxide of irbn, which is known'in commerce by 
the naih^ of h r6uge d^Afigleterre^. 

We must be careful to change the wood, or at least the 
groove, every time the kSnd of emei-y is '<;hanged«- This 
•jHrecaution must also be strictly observed iii using the 
rouge ; for without this, the necessary polish would never 
be obtained. The wood employed' with rouge should 
always be softer than that used with emery. 

The workman is obliged to re-polish hjs burnishers every 
now and then. This operation does not require so much 
time as at first, but is performed in the same mannerf. 

OF SILVERING BRASS. 

One of the methods of silvering this metal, (and paiticu- 
larly the dial-plates of clocks,- the graduated limbs of astro- 
nomical and pliilosophical instruments, &c.) is as follows 

This process is termed Silvering . with the thumbs be- 
cause it is on this or the finger that the silvering is a{^plie4' 
and rubbed upon the brass. The following process' haa 
been communicated to us by a celebrated silverer. 

They take fine or cupelled silver, and reduce it, either 
by the flatting mill or with the hammer, to very thin la^ 
minae. These are cut small, and thrown into nitric acidy 
contained in a vessel of glass or porcelaiiu When the 
silver is dissolved, they throw into the vessel twice as much- 
water as the nitric acid employed. f*- 

They suspend in the middle of the s< ||f l| bfc a plate of 
copper well cleaned, and sufier it to remain^f^ quarter of ah ' 
hour; — the silver deposits itself upon it. Whm this plate 
is covered, it is removed, and another placed ip^ its 'stead. 
• The first is then tbrown into a vessel of cold water the 

' Or Crocus. For the preparaiioa of this sttbstance, 8j6e Vol. I. 
of this Work, 'p.438^£DiTOR. 

. 4> : In this.cQuptry i the poli^ of hurnishers is. generall j renewed 
by rubbing them upon a piece of buffalo-leather, affixed to a flatsnr- . 
&ce, and supplied with putty, or the combined oxides of leaaiuid 
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iXb^t detaches itself from the copper, and fidb to th6 
tdmof the vessel. They repeat this operatiob, until 
have recovered all the silvw which the nitric acid hdd ik 
idlutidn. 

' When the silver is detached from the copper, it i$ 
washed in the water ; and this washing is repeated in two (tf 
tf»ee other waters. 

' When the silver is well washed, they decant the water 
fremiti leaving it nearly dry; it is then put into a glass 
^aortar, and ground with a pestle of the same material. 
' To one gros of this silver powder they add two gros of 
cream of tartar (acid tartrate of potash), and as mudl 
very pure common salt (muriate of so4a)« They rub the 
whole well together, and add a few drops of pure water, 
so as to form the mass into a soft paste. 

With a fine dry linen cloth wrapped round the finger, 
fiiey take up a little of this paste, and rub it upon the sur- 
face 6f the brass, which had previously been well cleaned. 
They have at hand a vessel full of warm water, in which a 
Bttle' pearl-ash has been dissiolved. In this warm witter 
they wash the silvered brass. It is then laid in clean w^mk 
water, and finally in cold. The work is then wiped inlSk a 
clean linen cloth, and its whitened surface exposed to a 
fmtil it is perfectly dry. 

With a little practice, this process succeeds perfectly! 
blit we must Wash the silvered article immediately ; and no 
time must be )bstin defending it from the action of the taif, 
by a securinjf ^rlmisli. 

^f-ANOTHER PRDCBSS FOR SILVERJNO. 

' The At^Skmy of Sciences have published a secret, which 
was communicated to them by a Oenkian named Mellsi- 
witiv /or. silvering brass^ &c« readily, Tifithout employing 
silver leaves, as in the first method described in this Affi-> 
cle. . The. Comipission of the Society assure us that .(hip 
process is very usefuL We shall here describe it firom tha 
Memoirs of this learned Society. ' ' ■ * 
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r ^fh^jr fif^t moiftiKen tibeiiutfaee ftf the metal %o be ^ilver^d, 
which had been previously well polished and cleaned^ 
^ hftir;t>efici} - or brush dipped into water holding a. Htitle 
eommpu. sAk in ftolutiottr They next gently aii4fequt|ll}{ 
sift over the moistened surface ^some of the powder,, |h3Q| 
preparation , of which we shall hereafter describe. :-Hthis 
adheres . -and forms a coat upon it The piece^ thus charged, 
18 then placed in the midst of a well Iwindled charboal 'fire, 
and, continued. there until it becomes jed-hot., . . * 

It is then taken out with tongs^ and plunged either into 
pure boiUng water, or into water which hbldst a smaV quan- 
tity of common salt, or of cream of tartar, in s.Qlution ; jitis 
diexi scratch-brushed, to free its sUi:£ice from the remldQ3>f 
the powder with which it had hefen charged. 

This first operation is mpst essential; as the sflveir fester-; 
ing into fusion, penetrates the. piece charged, .'{orms one', 
body with it, and prepares it for the succeeding operations. 
The metal . penetrated by this firsj; ,coat, itjppears already' 
sflvered. . . . . ' . 

They next proceed to." coyer the metal /witfai ^ layer 
paste, which they also spread equally ovejc its suirface wil^-: 
a hair pencil. 

V The piece is then heatied to.a cAm^-r^t^, withldrawn from' 
the fire, and plunged for a short time into 'boiling water, 
and again ^cra/cA-irz/i/ifd with cold water. ' '[ 

'They continue thus operating until the pieiie^has received* 
four or five of these. charges, when it have become 
sufficiently silvered. "'^ • ' 

The work is finished either with chasing tools or wi|jtK^ 
the burnisher, as required; and ajppears as'bi^Diant^ iand as 
well polished, as if made of solid silver.. r . ' . ' 

; . C(mpositi(m of ^ the Fowder for the first ^ ' 

Having dissolved silver in' nitric acid, precijpitate this 
silvei;^ by holding in the soliiition.plates of copper, in tt^^ 
manner before, described. ' . / » . . 

Take 6f this precipitated silver, well dried, one; patt j 

Of muriate of silver, well washed and dried, one pari;' ' 
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Of purified borax (borate of loda) well calcined, lirtf 
pwts;— 

Mix the whole in a glass mortar, triturating it well un^ 
it becomoi a fine powder: pass this through a siUren 
sieve. 

Composition of the Paste for the succeeding Charges. 
Take of the above-mentioned compoimd powder, one 
part; 

Purified sal-ammoniac (muriate of ammonia), one partu 
Pure muriate of soda, one part ; 
Sulphate of &nc, one part ; 
Pure sandiver, one part ; — 

Mix the whole carefully, and triturate it, first in a glass 
mortar, and afterwards on porphyry. Moisten the powdef 
by degrees, with distilled water, or weak gum-water, until, 
it forms a kind of paste, which may be taken up, and spread 
with the pencils 

Pieces silvered by this process have been broken, and it 
has been found that the silver, &c had penetrated the cop^ 
per; so that this method of silvering is very dnrablCir 
Whereas in the silvering with leaves, if any part is worn ofl^ 
the whole must be removed, and silvered afresh. 

. The wear of the pieces silvered by the last-describej| 
process, on the contrary, is easily and quickly repaired : ^ 
is sufficient to repeat the charge on the injured parts only. ' 

If it does no^^quire more time to charge the piece en« 
tirely, by expo^g^ it again to the action of heat, as beforef 
described, it will appear as beautiful as ever. 
. If the silrared pieces have been tarnished by any va^ 
pours, (eveoDy those of sulphuretted hydrogen,) a nevf 
charge will restore it to its primitive beauty. 

Finally, this new method of silvering may be emplpjecK 
on ihe thinnest pieces of metal designed for oniattieats, ' 
which is very difficult with the silvering in leaves, espe^' 
cially if the plates are embossed.' The Academy of 
ences have proved the truth of all these &ctSr 
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TLXXVL—Ori Artificial Plumhag6 ; 6n Hardening Blatk 
Lead; and oti Hardening CharcoaL By J- MacCujl- 
LOCH, M.D. & FJR.S.—tVith Remarks by the Esditoh; 

In a Paper in the last Edinburgh l^hUbsopIucal Joiimal; 
** On Black Lead from Cast-lroh^' fvom which We have 
made the following extracts ;— Dr, MacCuUoch states, thjit 
he found black lead more than twenty years since, oli' 
examining the metal of cast-iron guns and shells by solu- 
tion in acids ; and also, that in 180V or 1808 hfe wa* re- 
quested to go to a London porter brewery to see afi ap-* 
pearance which had very much surprised the people em- 
ployed in it, namely, that of iron taken out of their porter 
backs in making some repairs, which ibey hkd fouhd, a^ 
they said, red hot On closer examination, hoWfeV^r, the 
red heat was found to be an exaggeration. But, oU 
removing the iron articles in question froih ih'e poirterj 
they became so kot, on scraping oft* the surface, thai li Was 
disi^eeable to handle them. These pieces of iron wer6 
cast cones, perforated with holes, and about an m&i thick, 
and had been used as strainers to prevent foreign sub-^ 
stances from gettiiig into their pipes. They had beeri 
immersed in the porter many years, and although they 
appeared entire, yet some of them wei^e quite Conf iiftedf 
\ into black Itod. 

He also states, ikat, in one of tiis jouitieys mio tli^ 
lYestern Islands, (le learned that in ihe ^fi!^ 1740, soine 
iron guns were brought up from the wreek of the^ flo^ida j 
one of the vessels of tiie Spanisli Armada, by Ibfeafis 6f a 
diving-bell; that they were very deeply corrcmra^^ and on 
seraping them, it was said that they were found so Ynii 
that they could not be touched, and that they did not be- 
ccme cool till they had been two or thf ee hours exposed t6 
tbtam 

The following is the result of the experiments he made ^ 
iippn this subject — ^The blackest pig-metal appearl^ t0 
VOL. lu i 
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jrield the greatest quantity of black lead, and in the most 
•bud state. When the experiment is complete, the {ffodace 
equals the iron in bulk, and is a solid mass, capable of 
being cuAj^y the knife even into {)encils. 

To procure it in perfection, the acid should be very 
weaL Acetous acid appears to be best; and it is by this 
that it is produced in porter backs, in the waste-pipes of 
breweries, and in calico-printing-houses, where sour paste 
is employed. Very dilute mineral acids also succeed ; biit^ 
with these, one of the results is sometimes not obtained* 

If the experiment is perfect, th^ black lead becomes hot 
on exposure to idr, smoking wliile there is any moisture to 
be evaporated, particularly when the surfaces are scraped 

in succession, so as to give access to the air. 
. This artificial black lead can never, however, be freed 
^om the brown colour which it gives to paper, arising frcnu 
spme rust which it retains. 

He also says, that if soft black lead, which yields a black 
as well as soft streaky be heated without burnings it dimi- 
nishes in bulk and increases in specific gravity, while it 
^comes hard and gives a pale streak. This is the process 
used in making hard and pale pencils ; and it appeiEurs to 
compstin the loss of a portion of oxygen,^ or in the reduc- 
tion of the biack lead to a state somewhat nearer to that 
ef metallic plumbago. Thus, in drawing, artists harden 
the points of |j||eir soft pencils in the flame of fl't^ndte. 

Somethings .^ry similar happens in charcoal. After 
giving out hydrogen it becomes harder and more briffiant^ 
i^p as, ^^mjicratching the softer metals^ to become taptAU of 
tfom^Illilgj^Ea^^. In this state it loses onie of its yaiuaUb 
qualities, so as to be no longer fit for making gunpowder.. 
iKf^turally,. some woods produce hard charcoal, and others 
a soft kind \ and the latter alone are fit for this pnrpioi^.. 
But die softest may be injured by overheating*, ov Aey 
ean be reduced to this hard state ; so that the wood bf Ae 
^jllow or alder may become as bad as that lof die oak» 
This is an accident far more hkely to faai^tt im dncine* 
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thod of charring in retorts, than in the common way of 
mdimg ChiiTco^l in flt^; p,lthough th^t process Is alwayf 
used in tbQ gunpowder lyuuiuilLctoi^es. It is for the same 
reason that animal charcoal, or that of coal, will not make 
gunpowder. Both of these are hard and bril&nt; and 
ihe former, in particular, has sometimes a pseudo-mietalHc 
lustre, equal to that of black lead. The chain of analogy 
is thus extended among all these substances* 

REMARKS BY THE EDITOR. 

We have made the above extracts from this valuable 
paper (to which we particularly recommend the attenticm 
of our readers), with a view to making the- following addW 
tional remarks. 

And, First, to mention another source of obtaining arti- 
ficial bli^ le^d* That experienced metaI^rgis|;, t\ke late 
Mr. W. E. Sheffield, in order to precipitate copper from 
its soIuticHi in acids, in his ^ss^ys of Ore^^ preferred the 
employment of p]ate3 of ca^t-sfeel, of about an eig]|ith of 
an inch in thickness, two inches broad, and long enxnigh to 
reach to the bottom of his conical vessels. These, in a 
little time, became entirely converted into black lead, so 
apft as to be readily cut with a knife, and capable of making 
black streaks upon paper i but, unfortunately, tinged by 
the rust ^f th^ iron. 

Secondly, t^ suggest to the makers of .charcoal in retorts, 
&at the willow charcoal, which has, by oyd^heating, become 
too hard, for the gunpowder-maker, wil^. ftpm that very 
circumstance^ have acquired additional value for many 
other purposes ; and particularly for cuttingj and polishing 
decarbonated cast-steel : and not only so, bwlfHV likewise 
much superior for poHshing Brass aiid Gopjper-plates*; knd 
for the Engraver's purposes, than the ordinary wSkfw 
charcoal ; and ought, therefore, to be reserved for these uses. 
• • Lasdy, We would |K>nit out the improvement of tfie or- 
.^nfU^williDW ciwrcoaj, by re4Muri)ing.i|; in oI^s«ad eMt**uw 
vessels, in ord^r to give it a greater degree of hardnM. 
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LXXVIL— Oft the Fahicalim of Artificial Pastes hlmifa- 
Hon of Precious Stones. By M. Doualt Wielakd*. 

A P&I2E having beendSered by the Society for the Encou* 
ngement of the Arts in France for the best memoir on the 
subject, it was decreed to M. D. Wieland. 

The base of aU these imitations is strass, or white crys- 
tal The materials employed are melted in Hessian cruci* 
MeS| and a porcelain furnace, or, which is preferable, a pot- 
ter^s furnace is afterwards used. The more tranquil and 
fmAoaged the fusion is, the more hardness and beauty 
does the strass acquire. 

IStrass. — ^The following three mixtures give a very fine 
strass: 

Rode Crystal, . . . 0,318 0,3170 

. 0,400 0,4855 

. 0,170 0,1770 

. 0,0S1 0,0200 

. 0,001 0,0005 



Minium, 
Potash, pure. 
Borax, 

Arseiuc, onde of. 



0,800 
0,565 
0,105 
0,030 



1,000 1,0000 1,000 



M. Lan^o}!! recommends the following mixture forapure 
strass: 

litharge, 0,54^ 

White Lead^ 0^408 

Whitf ^.Tartar, or Potash, , . 0,054 

1,000 

Ti4)iM^The imitation of topaz is difficult. It passes 
from die irhite of strass to sulphur yellow^ violet^ and 
red purple^ according to curcumstances whidi are not 



* From the BuOeUn de la Soeiete tT Ettcauragemenit Tom. XVIII. 
p. 31 1. We acknowledge ourselves indebted to the EdMurgh Phi- 
l09opkicai JoumalfNp* ziv« for the TransUtioiuof this valusHa ^ 
tkle.— EoiTOE. 
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detennmed. The following are two of M. Wieland's ' 
recTpes: 

White Strass, . . . 0^16 0|99 
Glass of Antimony/ . O.CNOSB 
Purpleof Gassing •* • - 0,00005 - 
Oxide of Iron, . • .. 0,01 

1,00000 1,00 
These mixtures somednies yield an opaque masgf, transit 
lucent at the edges, and of a red colour, in thin plates. 
By mixing it with eight times its weight of strass,. and 
keeping die mixture in fusion for thirty hours in a pottjer'a 
furnace, the result is a fine yellowish crystaL This crystal 
remelted by the blow-'pipe, produces the finest imitatbn of 
the eastern ru%. • 

Ruly. — A ruby less beaufifiil, and of a different tin^ may 
be made thus : _ * ' 

Strasis, 0,9755 

Oxide of Manganese, . • . 0,0845 < 

IfOOOO 

Emerald. — ^This. pitste i^ very easily made; and that 
which approadies the nearest to the mineral is the fol« 
lowing: 

jStrass, • . . . . . 0,98748 • 
dh^^ Oxide of C!opper» 0^01200 
Oxide of . Chrome, . . . . fl^(MX)57 

1,00000 

The following is M. Laofon's xecipe for KnyiiHi : 
Strass, • V * * ^ * « 0;9906 
Acetate of Copper» . . . . QjOOSO 
Peroxideof Iron, . ; ; ; ; 0,t)015 

. .. >V l/woo 

PSridot:*^'^^ Mgrnentiog ibi6 propoMidii of oxide of 
chrome and oxjde of copper in the fitst colnpoftition of 



SW WIelavd on tfie Fahncatum Artificial Gmif. 

exa^fCfldig and adding oxide of iroOi we may Tarjr the gMCB 
shades, and imitate the peridot and deep-coloure^ i fcift - ■ 
raid. . M ; 

Sapphire — The eqmpoflition for this paste is, 
Strass, very white, • » • • 0^55 
; Oxide of Cobalt, very pure, • OyQ145 

■ V " i.oooo 

This mixture must be put into a Hessian crucible, oarer 
mlly luWj and renUun thirty hours in the fire. If the pro- 
cess is web conducted^ the result will be a very hacd g)asS| 
without bubbles. 
AmeihysL — Very deep amethyst may be obtained with 
Strass, ........ 0,9870 

Oxide of Manganese, . . . 0,0078 
Oxideof Cobalt, . • . . . 0,0050 
Purple of Cassius, . . • . 0,00t)2 ' • 

1,0000 

M. Lan^im v^es, 

StrasB, • f . 0,9977 

Oxide of Manganese, . . . 0,0022 
Oxide of Cobah^ • • f 

1,0000 

Beryl, or ^quamqririe, is made with 

Sf^t0si$f •.«.• • • m ■■ » (^99j9ft 

QhtmffS Antimony, • ^ > . 0,0070 

Oxideof Cobalt, .... 0,0004^ 

1,0000 

Sysrian Gonte/.— This paste is used for small jewels, and 
is made mjidi 

Strass^ . 0,6696 

Glass of Antimony, ... 0,3320 
tWfkfe of Cassiusi .... 0,0025 
: Oxide tfMangaalbse^ , , • Qffm 

" l,OO0O 
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Inihe fabrication of these pastes^ many precauticms are 
neceipary, wUch ^an be learned oiily by experience. The 
materials should in general be carefully pulverized. The 
mixtures should be properly sift^ and the same sieve' 
should not be used for different compositions. In order to 
obtain the glass. weU melted and hoinogeneous, and without 
etrise and bubbles^ materials of great purity must be em- 
ployed ; the best crucibles must be used \ the fire must be 
regulated, and kept equal to the maximum temperature ; 
and the mass must be left in the fire firom twenty-fow to" 
thirty hours, and allowed to cool very slowly. 



LXXVIU. — On the Uses of Sulphate of Lead in theJrts^ 
By M. Berthier*. 

TjiosE dyers and calico-printers who prepare their alumi«( 
nous mordant by decomposing alum by acetate of tead^ ' 
obtain at the same time a large quantity of sulphate df 
lead. M. Berthier, in a paper published in the ArmaUs de^ 
Chimie et Physique, has detailed the varioife~uses wkitsh- 
may be made of this product. In the first place, it may be^ 
heated to redness with a Sufficient quantity of charcoal' 
powder; half the sulphuric acid which it cdbtains is Con- 
verted into sulphurous acid, and the sulphur belonging to- 
the otheifc^half forms a subsulphuret -wiih the lead. The' 
snilphurous acid carries with it a portion of the subsulp^u-' 
ret in the state of vapoilr. When the hdtt is carried be- 
yond redness, the trabsulphuret is decomposed, and changed 
into another sulphuret, which is volatilized, and into lead, 
which remains mixed with the undecomposed subiMiphuret» 
The higher the temperature, die greater the loss of lead hjf 
i^olatilizatkMlu 

♦Prom the Jinmalet de Chinae ei A^tie, Ton. X]k:. We 
are indebted to the Quarterly Journal of - Science, &e. No. nViu 
for the Tftbi^atloii of this valuable addition tp our Article On 
lb« Ae0tate of AtumiHe;' p. t(74.w.£iKnok. ' 
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100 grains of sulphate of lead, mixed with 9 gtajtu^f 
G^co^ and heated in a retort^ gave out sulphuroua^tci^ 
m» for &alf an hour *, a scoriform mass qf subsulphuret pif 
IfMMd remained, and qar)K)nic acid imd oxide were alao 
eyolved, 

10 grains of sulphate of lead, heated foijialf an hour in, 
a coated crucible in a calcining furnace^ yielded a metallk 
sporia weighing 7.1 gr. It consisted of 0.4 sulphur, and - 
6.7 lei^d. Sulphate of lead only contains 0.683 of metal,^ 
-T^so that very little lyas vplatili^ed. 

ThesCi and similar experiments^ shew that, by uniting^ 
sulphate of lead with about one-tenth its weight of char* 
coal| it is converted into subsulphuret without material loss 
of weight This subsulphuret may be treated as galena^ 
and tlie lead easily extracted. But there is a simple an^' 
more economical means of reducing sulphate of lead. Sul- 
phate apf} sulphuret of lead may be made mutuaUy to de« 
cpwpK)*9 eaph other; and if mixed in proper proportions, 
pure l^a^ i^ the result. Pure lead may also be obtained 
from a mixtiMre of sulphate and subsulphuret of lead, as 
tb^ followipg e:i;perim^nt proves. 20 grains of sulphate^ 
mixe^ with ^ grains of subsulphuret, were heated to white- 
i)es8 in an earthen retort: pu^e sulphurous acid was 
evolyed) and a. button of ductile metallic lead, w^hing 
38. grS'jf was . obtained, covered with a thin crust of vitrified 
oxide. . As the original mixture only cpnt^ined 4Q grains* 
of lead, it ^Ul b^ observed that thp entire loss of metal in. 
the above reductipp aippiuit^ to five pe]|* cent. only. If 
sulphate of lead bp heated with such propprtipu of char- 
coal as is pisiivi^cient to reduce it entirely tp sulphuret, that, 
portion sulphuret which is formed will redact upon the.' 
un^ecopipo^ed sulphate ; and if the proportion^ be so sr-r* 
ranged, that the sulphuret and sulphate are to each otiier M* 
99 to 20, the product of the operation ought to be jmre 
iea4« . This is the case when sulphate of lead is Jbcated^ 
wi& 0.06 its weight of charcoal 

^epondly, . ^ul{>hatfiL of Iciad iaa; be ccniwted iiito ^aaiu 
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hj heating it to whiteness with 0.03, its weight of charcoal. 
The adde which I thus obtained was compact, vitreons^* 
Ixansparent/and of a fine resin-yellow colour. We see^^ 
then, that by the aid of charcoaF V^y, we may convert 
sulphate of lead into subsulphuret ; into pure lead, and into 
pure oxide. We* may also decompose sulphate of lead by 
metallic lead: for this purpose the proportion of metal 
should be 0.68 that of the sulphite. With these propor- 
tion^ I obtained a very pure oxide. One may also convert 
sulphate into oxide of lead, by heating it with subsulphu- 
ret in the proportion of 7.3 parts of the latter to 10 of the 
sulphate. 

Thirdly, Sulphiurous acid maybe obtained from sulphate 
of lead : but as this acid could only be used for the pro- 
duption qf sulphuric acid, and therefore only as a substi-' 
t^te for sulphur, it is useless to enter into the details of this 
decomposition. 

Fourthly, In the lead furnaces, sulphate of lead and' 
galena may be conveniently reduced together. 79 parts of 
galena, and 100 of the sulphate, treated as usual in the 
reverberatory furnace, afford about 137 parts of metallic 
lead. 

Fifthly, Sulphate of lead may be decomposed by siUca, 
11 grains of sulphate of lead were mixed with' 16 of finely, 
powdered rock crystal ; this mixture was ignited for an 
hour in a tmall Hessian crucible the loss of weight sus* 
twined in this operatipnamounted to 3.3 grains, which is little 
more than the weight of the sulphuric acid contained in the 
sulphata A whit^, spoiigy, and translucent enamel was 
thus obtained. 4 p^rts of quartz and IS of sulphate, and 
4 of .quartz and 6 of sulphate, afibrded compact lilid trans-* 
parent yellow glasses ; and the sulphate was in all cases de- 
composed* 

Sixthly^ Sulplifite of lead may be used for glazing pot- 
tfspy^ and it inaj be substituted for minium in th^ mwufao- 
tore of glass and pastes. 
. Iwtl]^ Sdidiate^^ ^taA rmj be d«c6ii|posed.by ^bo- 
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ntle of ammania or carbonate of potastai. for tlie prodiuH. 
tkm of white lead. The fanner operatioti can oiil|r ba 
eoonomicaUy practised the manu&cturert of sal ammo-- 
niac, and it is doubtftd lihether the latter would afiord 4. 
peruse equally fit for the painter's use vith that obtained- 
bj other and cheaper methods. 



liXXIX. — On the Cultivation of the Ranunculus and Asm-' 
By the Rev. William Williamson, Correspond- 
thg Member of the London Horticultural Society. J5l a* 
Letter to the Secretary*. 

DeaeSir, 

iTtNi^'great pleasure in ccncnplying with your request, that 
r would send you an account of the method which I have 
practised for some years of cultivating the Ranunculus and 
Anemone; Mdhope that some of the observations may 
prove usefid to those Members of the Society who may be 
dedirOus of growing these beautiful productions of nature* 
I'tilay preinise that the culture of these tw6 sorts of flowerU 
is so much the same, that it seemed superfluous to make 
diem the subjects of different papers. It is, however, ne- 
cessary to state, that the following observations are strictly 
sfpplicable to the Ranunculus only, though the general 
detail may be considered as equally suitable to tfeth. 

Ill order to grow these flowers both numeroudy ittid otsL 
liurge sizci, florist! usually employ' a yery rich soil ; but m 
m^iiig the soQ so very ridh, it is in general retilb^ted' db 
Bght as n^Uy to destroy the eflTect intended t6 be pt6^ 
dueed. I am acquainted mth several persons who miA 
ih^ constant habit of cultivating these plantas> and tibey aH 
iigree that cannot with certainty exhibit a fine btodtii 
BSitt the siube roots during sticcedtive years^-^^^ catue of 
ilhlbh, I conceive, nifty be thus explahied. In' peceii^ 
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fibrous-rooted plants, the strength of the blossmn depends^ 
upon die impulse that is given to the plants in the season 
in which they flower ; but not^ in bulbous roots i theif^ 
strength depends upon the quantitjK ot^sap that is liud up in 
the roots by means of their foliage during' the preceding 
year. Now it is generally supposed that the roots of the 
Anemone and Ranunculus are very impatient of frost ; and 
they are, in consequence, planted so late in the spring, that 
there is not sufficient moisture (which is so very essentiid in^ 
the early stages of their growth), nor even time for. the 
roots to throw out such a sufflriency of leaves as to insure 
the future strength to the roots, before the north-east 
winds set in, which in this country, at least of late yearsj 
have generally prevailed during the month of March, and 
sometimes much later: these winds, which dry the soil very 
capidly, must be prejudicial in proportion to the lightness 
of the compost; and when roots are stunted in the earlier 
stages of their growUi, the bloom of the present yeat has 
but little beauty ; no skill can possibly mak^ tibem exhibit 
a fine bloom in the succeeding season, and fre4uently two 
or three years must elapse before sufficient strength is given 
them to cause them to blow in perfection. 

I therefore conceive that these roots require not only n 
rich but a compact soil; and were I to recommend any 
compost to be made for them, it would be a stiff loamy clayi 
enriched by the addition of at least one-fourth part of 
good rotten dung : but if the soil of the garden be of A 
loamy quality, no inanure is neceasary. JLflnd lhat of mjf 
own ga[^^ to be so congmud to them, that I never yet 
£uled to exhibit a fine Uo<»n(-4t is a rich haasf) loam of 
sJbpiit two/eet in depth, havj^a .bnck eardi for the mbf 
. soil« The ground is roughly dug m October, bat not 
deep ; so that die .low«r part of the soil moved 
all: the filNRes of .^ rpotSrwh^ plantedt xxH) peoetnli 
Ais oompact soil^, and di^w moattuxe £rm it, atid cmmt 
quendy flou^b^ whatever may be the ^rfate of tbi^ u{i|lir^ 
part the bedL I friqpMdgF jlant thft jriM^ oi.th^MaB 
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place for several years successively : the sofl theiiy of 
course, requires manure, and should be dug deeper, butai 
torly as possible, that it may become close and firm before 
the roots are planted, and also that the manure may be 
toore perfectly blended with the mould. 

It has been remarked, that we seldom have a second, 
frost of much intensity or duration. It has tlierefore been 
my usual practice to plant the roots immediately after the 
first severe frost ; at all events, I never delay the plantmg 
Hfter the 10th of February. Before the leaves appear, I 
usually move the surface of the ground, if practicable,' 
with a Dutch hoe ; both to destroy the weeds, and also to 
make the surface light and porous ; for it is found by expe- 
rience that those plants flourish best, when the upper part 
of the soil is continually moved; and after they do appear^ 
a small hand hoe applied between the rows is found ex« 
tremely beneficial. 

The injury which the roots of the Ranunculus and Ane- 
mone are liable to sustain by frost, is not, I conceive, very 
great. I have proved, by several experiments, that they 
will bear a great degree of cold, provided the soil is n^tt 
naturally wet The whole of mine, amounting to many 
diousands, were last spring unexpectedly exposed to a 
severe frost, the thermometer standing at 11* below the 
freezing point, and I am not aware that any of them pe- 
risHed, It 'should however be mentioned, that' it was a 
hokr-frost, which is not so prejudicial to many plants as 
what is termed a black frost, though its absolute seventy 
may be much greater. A great majority of ^berobts 
weaee seedlings, which I find are more able to endure hard 
WtflSther than our older viarieties ; they were totaHy unpro^ 
tested, and many rows were planted so nekr themrface^ 
thiit' their uifMis were distinctly visible. ' When ihe roots 
d«0ay, it 11^ not in general during the winter, but late in*the 
sprnig, aft^r the vernal rains ; it therefore seems bxtremelf 
probable that wer& they proteeted'm the wmte^ aiid spmg 
Airing heavy and tontinned r$his/by a ^vermg of 91^* 
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cloth raised to some distance from the ground^ they might 
be'exjHMSied to the severity of frost without fear of losing 
them. This is, however, only a conjecture, but it meritii a 
trial; for if they are planted befonp ^the winter, and sur- 
vive it, they not only bloom earlier and finer, but the roots 
are more increased both in number and size. 

As to the proper time of taking up the roots, I am again 
constrained to dissent from general opinion. I consider 
tiiat we usually su£Per them to remain too long in the 
ground after the bloom is over. If the sap of the present 
year is to afibrd nourishment for the foliage and bloom of 
the next, we ought to accumulate the sap as much as. possi- 
ble in the root : now the fibres of the root must begin to 
decay before the foliage changes at all, for one is the con- 
sequence of the other ; reason therefore seems to point out 
to us the propriety of taking up the roots immediately that 
the foliage begins to change, that the sap which is con- 
tained in the leaves may remain in the root, and not pass 
into the earth through the fibres that are still attached to 
it.' For the sake of neatness, I have usually washed the 
roots after they are taken up, though it. is a matter of no 
real utility ; they should at first be placed upon the floor of 
ah airy room, where they may dry gradually, and be then- 
separated, and securely laid by, ready for planting in the 
following season. , 

The increase of these plants,is efiected by three difie- 
rent methods i — by seed, by offsets, and by cutting ihe-. 
roots. 

The M^y method by wUcK new varieties can be ob- 
tained isxrom seed. It is well known that the seed which 
is procured from those flowers which are already partly 
double, is more likely to produce either double or semi- 
double flowers than die seed frpm single o^inf , i The first: 
c^ject is, therefore, to procure roots which produce semir 
double flowers ; for were they quite, double, no seeds could 
Mb had from them, the stamina being esitirely de^troyfhd^^ci' 
die imidetipnr. I haye- hefi^d many perao^s- comijain of Ibe 
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difficulty they experience in maldng the seed ^egjdtJbti 
this oriieft from bad numagement; and if the following 
directions be attmdad to^ I am convinced success will be 
certain. In the iifMV^Iace the seeds must be sown earlf, 
for moisture is essential to dieir vegetation : and as ^b&f 
frequently remain six weeks or two months in tile grmmd 
before they come up, it is absolutely necessary to sow early 
in the year, to secure a certainty and continuance of mms^ 
tore. I have sown the seed from the begimnng of So ptaemp 
ber totbe end of January, with various success; if the 
winter be mild, the autumnal sowing is much to be pre^ 
ferred. My practice now is to sow half my seed ia tb^ 
autumn, it then appears in the beginmng of NoT»dbeii( 
and the other half as early in the month of January as As 
weather will allow : the first sowing will succeed, shodd 
the weather prove mild ; but that of January is alisoit cec- 
tmn to do well, though the roots will be much smaller than 
those raised firom the autumnal sowing*. Another point 
to be attended to is, not to sow the seeds too deep ; the 
least covering will be sufficient. I need scarcely mention 
the necessity of a frequent and careful weeding by hand, 
during th^ time the plants are growing. When the foliage 
decays, which will be early in June, the ground ought to 
be entirely pared to a sufficiient depth, and afterwards 
sifted, that all the roots may be certdnly saved ; for tihe 
smallest most frequently produce the b^st flowers. By 
.these methods I have often . raised many thousands in one 
year; and by continual selection of the best seed, I- now 
have them in such perfection^ that out of manjg^iflianyand 
- new seedling roots, wluch I bloomed last year, |r*1iad only 
ode absdutsiy single one, that is with five petahr;. but 
.1 bad niany fuU double flowers of great beauty. . 

•March i§,'^'l8Sl.— I sowed a large bed, coDtainlng several 
ferebes, on the S9d September last, the seed vegetated ia the latter 
imrt of October, and the youag plaQtft ooatianed ia » growiaif state 
tUl thej were entirely cot off by the frost in the flatter pait of ^e 
'year : tiie other ban I sowed as soon as the weather permitted in 
. Janiwirj last » they are nowjust^i|ieariog,and likaly to de wsU. 
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. The liemi-double flowers I continue to Uoom for several 
yearsi as I find that I cannot appreciate their real qualities 
un4er two or three years ; &r though they axe only semi- 
4ouble when they first blow, they ippy afterwards hecome 
double by a skilful cultivation. These flowers beconjie 
double in two ways : first, by the multiplication of their 
petals ; such are obtained at once from seed, and seldom or 
ever vary from what they were originally ; secondly, by 
the conversion of the stamina into petals; this is effected 
entirely by skilful culture, and such are generally the fullest 
and most beautiful flowers ; as the colours of the petals 
thus formed will always be the same as the stamina, which 
firequently of a different colour from the proper petals* 
Those beautiful Anemones with rows of petals of different 
colours, which have lately been imported from Holland^ 
li^ve been produced in this manner; they are however li^* 
ble to return to their original state, without great skill and 
attention. 

. The method of increase by ofi^ets is well known^ and 
is chiefly resorted to in perpetuating varieties of known 
excellence. 

There is another way of increasing these plants, which 
is not so generally known; that is, by cutting the root 
into parts^ This is chiefly used to preserve any particular 
variety raised from seed, and. of which only that root is in 
existence* In minutely examiiung the crown -erf* a Ranun- 
culus, sevexal msSL protuberances wiU.be found, from each 
of: which a shoot will arise ; and the root may therefore be 
dinde^^Jigr a sharp knife into as many parts as there are 
protutib^^ces^ and thus the d|inger of losing the variety is 
much diminished. . These cutti^ wifl not skew any I3ps- 
som in the first year \ but a perfect root will be ohtainfed 
ftqux^ every cutting, and tbese will blow ia the following 

I wlQ only now add ,4111 account x>f my endeavours to 
obtain double-flowering roots of the 4jiemone, i^id softie 
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experiments made to ascertain the best time of planting thet 
toots. 

Being fiilly convinced that new double varieties of die 
Anemone might be successfiilly raised in this conlitxy, I 
endeavoured to procure some semi-double flowering roots t 
but being unable to get them, I was under the necessity of 
raising them mysel£ I therefore, year after year, sowed 
the seed of the Anemone coronaria, but it was severi^ yearr 
before I observed the least disposition in the seedlings 4o 
multiply their petals: I however persevered in sowing the^ 
seed, and at last raised a few that had one petal more than 
the usual number ; the seeds of those I saved and sowed, 
and by perseverance in the same course, have now sevml 
varieties that have six or seven distinct rows of petals ; and 
I am confident that by continued selection, I shall be able 
to produce double and semi-double flowers of the Anemone/ 
with the same faciUty as I do of the Ranunculus. 

In the autumn of 1818, I divided nine ounces and a half 
of double Anemones into two equal parts, equal in weight 
and number of roots ; each part weighed four ounces 
three quarters, and contained one hundred and twenty 
roots. The first half was planted October 10th, ISlS, 
and when taken up they weighed thirteen ounces. The' 
other half was planted February 10th, 1819, contiguous to" 
the others, and when taken up they weighed only five 
ounces and a half, making a difierence of seven ounces and 
a half in favour of those planted in the autumn, the flow-^' 
ers of which were also larger and more numerous. The' 
extreme mildness of the winter was, no doubt, flilounible 
to the autumnal planting. On the 28th Jahuar^ ISl^i 
again planted the whole of the eighteen ounces and a hialf,. 
but found, when they were taken up this summer, that tfa^y 
weighed only ten ounces. I therefore concli&de, 'that— mln 
ject to the rbk of damage by severe frost, which I conceive 
not to be great,— the autumnal planting is preferable^ 
provided that the sub-soil be not too retentive of inoistiireY 
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. in tliAt e&se they would inevitably periBli. This opinion is 
also strengthened by the -following expeiiment In the 
summer of 1819 I took up a bed of Anemone roots ; but 
found in the autumn that a considtttlble niunber were left 
in the ground : early in October these were transplanted ; 
whilst the others, which had been taken up in the sununer, 
were planted a few days before Christmas* The trans- 
planted roots survived, while the whole of the others 
perished. 

I am. Dear Sir, 
Your obedient humble Servant, 

William Williamson. 

FFestbere^ near Canterbury ^ 
91ft November^ 1820. 

PO&TSCftlPT. 

March 18, 18£1.— My Ranunculus roots were last winter 
again exposed to a severe frost,: the thermometer standing 
at lOi^.below the freezing point; and as diey were in -a 
much more .forward state than usual, owing to their being 
planted earlier, I was apprehensive lest they might be 
injured ; but upon a careful examinatbn, I cannot find 
that they have received any damage whatever. 



LXXX.— On/Ae Use of the Blow-Pipe in Chemical Analysis, 
and in the Examination of Minerals. — By J, J. Bkrze- 
Lius. Translated from the French of M. Fresnel, by 
J. G. Childben. 

JrtJf [Cootinued from p. 245.] 

Cutting pliebs, made thick andstrong in the cutting pari^ 
are useful for detaching small portions from a specimeti 
without injuring it 

** A pair of pliers^ terminating at one end hi a pointy are 
uiseml in trimming the lamp. 

** Hammers* — ^Two of hardened steel are necessary. The 
&ce of one should be round and polished ; it is used to 
flatten the graioi^ of reduced metal: its other end must 

VOL II. A A 
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hme tihe Ibnh of a i»iiov boiWy with an obtuse sunmdl, 
aadfifenres todeCadi poitk>iuiof the mtnecal to be examined, 
when it is required to. confine the blow to a small part of 
ihe tusfaoe. The Use of the other hammer should be 
aqnare, and its edges jharp ; its opposite end is fbimed 
iike, ^bSl oenres the purpose of, a chiseL This hajmnte is 
usefalfcr chipjj^ng off small portions from a spedmen, for 
ccMHiunation. All its edges should be kept sharp. 

^ JmiiL — paiaDelopipedon of steel of about threekiebes 
long, one inch thick, three-quarters of an inch wide, and 
polished on aH its £su)e9, is most oonvenient for tliis pur- 
pose. It is used to crush pieces of minerals, which are to 
be wrapped in paper and laid on the anvB, and struck widi 
the hammer. The paper prevents £he dispersion of dke 
firagments. When we 'would try flie malleability of a gftdn 
of reduced metid, it is to be treated in the same maaim. 

** Knife. — knife of hard steel, of the size of a penknife^ 
with a fiiiarp but not too line edge and point, is usefiil fot 
trying the hardness of bodies, which is estintatfyl by the 
greaiterDr lesser resistance they oppose to it Its ptnnt 
alao, previously moistened by Ihe mouth, serves to tal&e lip 
portions of .the fluxes, and, if necessary^ to knead th^m 
with the pulverized mineral in the palm of the left hand. 
In shorty the knife is one of the most indispensable instru- 
mrats us#d with the blow-pipe. 

jF5fc5.— A triangular, a flat, arid a round, or half-round 
Hie are useful. 

A small agate pestle andmortar^ the smaHer the better. 
That which I use is scarcely two inches in dijjfaleter, and 



. of an inch less in breadth and depth^. 

It is desirable that the bottom of the mortar be some- 

^ " Gabn Laving once lost the pestle of a similar mortar, took a 
buttoo of calcedoiiy of suitable drameter, and fixed it with seAlin^ 
vrsX to a cork. This new)>estle was the only one he ever used a'fter- 
wafds. I have been obliged to have recourse to the same expedient, 
^ and have thought it right to mention it in this place, for the use of 
those ¥tho may fall into a similar predicajuent^B.** 
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"wkMi transparent : butJt jshould be ijuite free from craqks 
and., crevices, in which the pulyecized 8ubstance& would 
lodge. 

A small piece of pumice^'Stone ftj^uld be kept at hand, 
to remove the traces sometimes, left on the surface of the 
mortar by metalliferous substances. 

" A micrqscopef with one or two plano-qonvex lenses of 
different powers, which form Pr«Wollaston has shewn to be 
best adapted to enlarge the field of distinct vision. In the 
sort of experiments we are treating of, the microscope, is 
often indispensable to ascertain the result ; and we, must 
be cautious how we decide. a$.to colour, before We have 
l^^uunined the object by its means for. the light reflected 
by the charcoal on small globules of glass often produces 
faise appearances, which the microscppe corrects. 

box with cofnpartmentSi to. hold the fluxes ; and a tray 
of sheet iron not tinned, lined with white paper,, to catch 
the particles which fall from the support during an experi- 

m^t— are useful* . , , 

A glass tube, with a fine orifice, passing through.a.cork 
fitted to the neck of a phial half^full of water> is convenient 
ior washing the charcoal powder from the grains of re- 
duced metal, in certain experiments*. 

A polished blood-stone is useful to rub the ipetallic sul>> 
stances on, that have been reduced but not fu8%^ in order 
to ascertain if they be possessed of metallic brilliancy, &c. 

" Small porcelain capsules f are useful to hold the firag- 
ments that have been, or are to be, examined, &;c. 

^ 

• " This K a neat contrivance of Dr. WoIIastou's for dropping 
water. Berzelius calls it th6 Fountain of compreMten,'* and de- 
scribes the mode of using it thus : The cork is fixed in the neck of 
a flask balf-fuH of water, which is turned upside down, and into 
which we blow, $o a$ to compress the air within. This air, by after- 
wards dilating, produces a fountain." The dilatation of the air by 
the heat of the band, is however, in general, all the expansive 
power necessary to expel the water. It is convenient to have the 
' tube bent nearly at a right angle, about an inch from the onfice. 

t" Or watch-glasses.— C." ' * 

AA 2 
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Order in the arrangement of the various nutrmiieii^ is 
very essential, so that the operator may in a moment lay 

his band on whatever he may want^. 

<^ The following afqparatus is not particularly connected 
with the uses of the blow-pipe, but is convenient Plate 
X. fig. 11, is a small vice, having a hole at in, for sliding 
on an upright brass rod, fiimished with a foot (not shewn 
in the phtte), to which it is fixed by the screw, A/ tlie 
opening in the Vice receives die triangle, a, A, c, fig. 1^ and 
b tightened by the other screw, U At J, is a joint, to fold 
thie triangle together for the convenience of travelling, &c«; 
e,ff A, on the side, a, c, are small holes, each intended to 
receive one end of a steel wire, bent at each end into a 
right angle, the other end fitting into a correspcndmg 
hole on the side, b, c. The large triangle, a, c, may thus 
be divided into four smaller ones, according to the 
diameter of the capsule, crucible, &a intended to be 
supported by it The triangle is made of strong iron 
plate, and the length of its side is about two inches and a 
quarter. 

magnetic needle^ and Haiiy's electrical needle, and siso 
tL small bar-magnet f for rendering very weak magnetic at- 
tractions perceptible, (after the manner pointed out by M. 
Bftuy,) are necessary. 

To these articles may be added a pair of small scissard, 
a pdr of small tongs to hold crucibles, &c. when 
-heated by die spirit-lamp ; a touchstone, and some assay 
needles, made of alloys of gold of different standards, for 
trying the purity of gold." 

[To be coniinued.] ^ 

. **^llere follows a lon^ detailed description of a table, with adraw^r 
on each side, and four in front, divided into moveable compartm^its 
of tinned-iron, to hold the various instruments, &c. not forgetting a 
hook with a towel fixed to the right leg of the table. Next comes 
a description of a red morrocco case, to hold a travelling blow-pipe 
aifparalus. These things are all very useful, but I cannot agree 
with, our author, that a particular description of them is necessary. 
1 ha?e, therefore, omitted them. — 
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LXXXI. — Observations on the Cultivation of Strawl&rrks ; 

. with Remarks on the rapid Formatidn of their Blossoms 
<md Fruit. By the Reverend Thouajb Gabnieb, Member 
of the London Horticultural Societifk' In a Letter to the 
Secretary*. 

My Deab Sir, 

When I had the pleasure of seeing you here a few days 
^o, you expressed a wish that I would lay before the Hpr- 
ticpltural Society a detailed account of die method \^hicli 
I have practised for some yeax^ of cultivating the different 
varieties of the Strawberry. , It a£fords me great satisfac-^ 
tion to comply with your request, particularly as considera- 
ble quantities of my strawberries have been exhibited at 
various meetings of the Society, in the course of the two 
last summers, and which were generally allowed by the 
Members present to have attained no ordinary degree of 
excellence, both in respect to size and quality. 

The observations I am about to submit to the consider 
ration of the Society* are the result of my own experience, 
and may perhaps afford some useful hints to the (cultivators 
of this much-esteemed fruit 

The piece of ground I have , appropriated for the pro- 
duction of strawberries, is well exposed to the sun and air; 
but at the same time is very much sheltered from the vio- 
lence of bleak . and cutting winds. The soil consists of ^ 
dark sandy loam of about two feet in depth, j|;iaving a vjerjr 
fine white sand for the sub-soil, whi(^ I take care never to 
disturb. In preparing the ground for my crops, I -trench 
it all over two spades deep, and then lay upon the surface 
a dressing, about two inches thick, of rich yellow loam, rot- 
ten dung, and bog earth, mixed together in equal propor- 
tions, and which is afterwards well dug in with a fork. I 
then form the beds four feet four inches wide, with alleyit 
lit least two feet wide between them. The runners of most 

* From Vol. IV. of the Society's Transactions, for 1882, 
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varieties are set out eighteen inches from plant to plani^ 
and the same distance from row to row ; the Roseberry and 
common scarlet do not require so much room; I conse- 
qnendy set them sixteen inches from plant to plants and 
only allow a foot between the rows, which I find quite suf- 
ficient for their growth. The sorts I prefer and cultivate 
chiefly, are the pine, Downton, Mathven-Castle, hautboy, 
Hudson's Bay, Wilmot's l^te scarlet, common scaileC 
Keen's imperial, and two sorts of Chili ; but I never suffer 
any of the varieties to remain in the ground more than one 
year. Early in August, or as soon as the gatherings are 
oyer, I destroy all my beds, and proceed immediately to 
treneh, form, and manure them in the manner before di- 
rected, to receive the plants for the crop of the succeeding 
year, taking care to select for that purpose the strongest 
and bejstrrooted runners from the old rejected plants. If 
at this season the weather should be particularly hot, and 
the surface of the ground much parched, I defer the ope- 
ration of preparing my beds and planting them, till the 
ground is moistened by rain. 

Such is the simple mode of treatment which I have 
adopted for three successive years ; and I have invariably 
obtained upon the same spot a great produce of beautiful 
fruit, superior to every other garden in the neighbour- 
hood. 

Depth of soil I have found absolutely necessary for th^ 
growth and production of fine strawberries; and where this 
is not to be obtained, it is useless, in my opinion, to plant 
many of the best varieties. 

It is not generally known, (but I have ascertained the 
fact,) that mgst strawberries generate roots, and strike them 
into the ground neaj-Iy two feet deep, in the course of one 
season. The pine and Roseberry succeed better than any 
other in stiff and shallow soils ; but they should always be 
planted in an open situation, and not, as is too commonly 
' the practice, in shady and neglected parts of the garden. 

Reform I close this communication, it may not be uninr 
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teresting"ta snbjoin a few renarks on tbe extraerdinary 
quick formation of the blossoms and fruit of strawberries^' 
and which I beKere has escaped the notice of niany iotelli-: 
gent horticniturists. I shall relate those facets only which, 
have fallen under my own observation* 

On the 1st of May, 1820^ I took up tome yomig well- 
rooted runners of the Mathven-Castle strawberry^ and 
planted thein out in a bed» thinking they might produce a 
small quantity of inferior firuit late in the autumn; but^ to 
my great surprise^ on the 3rd of July» I was enabled to 
gather a considerable didi of very fine and well-ripened 
strawberries ; and which were sent to London with, other 
varieties, and exhibited at the Meeting of the Horticul* 
tural Society on the following d|iy. These plants conti- 
nued in bearing till about the ^h of August, which was 
about a fortnight later than the ether crops; but they 
certauily were not quite 90 prolifiiC' as those planted out in 
August. 

This year, 90 late a& the 1st of July, I planted but seve- 
ral runners of the Roseberry; diey grew so luxuriantly as 
in a few days to produce other runners ; and on the 7th of 
September, I exhibited a plant to the Hampshire Horticul- 
tural Spciety, assembled at Winchester, bearing blossoms, 
and ^several .fruit, two of which were perfectly ripe, and of 
their natural size. Three other plants are now growing, in 
the same bed, with above two dozen fruit upon them ; but 
they do not swell and ripen very freely, owing to the very 
unfavourable state of the weather. From these results I 
am inclined to believe that if the young and well-rooted 
runners, pf the Roseberry,. Wilmofs late scarlet, or com- 
mon scarlet, are planted out in beds in an open situation 
about the beginning or middle of May, they will produce a 
considerable quantity of fine fruit, when all the oUx^r vajrie-' 
ties have ceased to bear. 

. In communicating these observations, I hope- they may 
lead to some valuable discoveries ; at any rate they show 
how large and fine crops may be obtained : ai|d from the 
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spggestions Arowti out, the skilful oultivator jnaj^pedbap^ 
be induced to atteibpt the experiment of late spring pfan^ 
hig; by irhich he will be Able to fiimish the dessert with • 
regular succession of this delidous fruk throughout die 
autumnal months. 

Believe me, Dear Sir, 

Very sincerely yours, 

Thomas Garnibr. 

BMopSioke, 
I5th September, 1881. 



LXXXII — On (IiePreparation of Hair Pencils andDrawtng- 
. Pens, far producing Fine Strokes. — By Mr. EDMUKn 
TuRRBLL, Engraver. In a Letter to the Editor. 
[Concluded from p. 182.] 
WITH FIGURES. 

•fv .Q Clarendon freely SomersTetem^- 

IJEAR MR, 

Haying been in early life employed in a department of 
Art where the Miniature Hair Pencil was the principal 
tool used, it frequently occurred to me, that although there 
are great difficulties presented to the maker of that beautt- 
fill and delicate tool, to prevent perfection in it; yet that 
much mi^t be done by a skilful hand to improve them, 
after they were obtidned from the manufiuHwer. 

In order to give the reader a correct idea of the im- 
provement that may be effected, it will not be improper to 
explain, briefly, the method of manufacturing hair pencils^ 
I shall first observe, that what are commonly called camel-^ 
hair pencils, are made of the hair of squirrels* skins and 
tails, imported from Russia and other countries where that 
beautiful little animal abounds. And as the improvement I 
am about to describe is more applicable to pencils made of 
that hair than any other, I shall confine myself to the de- 
scription of that kind, at present ; leaving the other kinds of 
hair to be considered afterwards. 
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l¥h0tt A tuft or bunch of \ak is cut fif cm the sqmrrel's 
sldii oiT: tailr if -"vre tried to make a pencil of it in that' 
stilts, we should find that some of fhe hairs being longer 
llianthe o&ers, would, when tbepencfl was used; touch the 
paper &st ; and bein^bent by the pressure, would isplit or 
separate the rest, and* thereby oaiHie the pencil to work* 
y^tf ijkiperfeetiiy;. - . r 

To avoid in some degree this imperfection, the work-r 
man has recourse to the following method : 

^Beibg furnished with a number of strips of pasteboard' 
or ca);d, iabout three-quisurtei^ of an int;h broad, and from 
two to three inches long ; each piece is coiled up in . the: 
ff^itei of a helical spring, and which fetm they retab in an- 
ex^and^ st^, or when they a^e left to fitid their natuial 
place of ri^st. The tUft Or lock of hair sufficient to nikke^ 
a pencil of, is inclosed ^hin one of the strips of cmrdy 
which retains it loosely, aind permits the hairs to slide by' 
eitch' Other: this effect is produced, by tapping the' card' 
containing the haii^ tipbii a smooth board, the points of the 
hf&^ b^mg downwards t by ^ns method the longest 'hairsr 
itrb driven upi^^rds, aitld, fintdly^ the points of the Whole 
arb ^ brbught nearly to. the same JeVeL I3ie tuft of hair i» 
tSlen caireflilly taken out of thei' turd, and tied with fine' 
hemjpien thread, in which stttte it is fit to be inserted inta 
the quill, after the fine downy roots have been previomtyr 
cutoff with scissara^ • - f ; ' 

Now, although every eare may have been taken to get; 
all the points of the hairs down to toiach the board, ycft if 
they be careftilly examined, die pencil will be found' very^ 
hnperfect in that most desirable quaUty. To remedy thir 
unperfection^ the pracil-^mlaker has recourse to the follow* 
ing method: > 

Being furnished with a cylindrical piece of box-woody 
about nine inches* long, and one^md a half inch in diame- 
ter, he places each end of it against the internal parts of 
^ach knee« By this means he forms a fixed horizontal bar; 
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and having wetted one of the ptacils in hb raoutt^ in oi^ 
to bring all the points near together ; the end> or point. 
the cone, thus formed, is kid. or pUu^ on the bar 
box-wood, and is the^ submitted to the action of b^ng 
brushed with a, hair brush, such as is conunonlj used to 
i^e or polish shoes with# The ii^tontioQ of this r|ibbii^ 
or brushing is, to wear away the projecting hairs^ aqd 
thereby produce a more perfect point. 

If we examine the hairs of such animals as are used. 6r 
Ihe purpose of making hair pencils, with a high magoifying 
power, each hair that is perfect and unbroken wiU ,app^> 
to die obserrer to be a very acute . cone ; the pa?t neav ^ 
apex being so delicate as to be scarcely visible, owing ,to^ 
being perfectly tmaopiffent; while the central part| or body 
of the hair is quite blai^k or red, aeccnrding to the colpw of 
the animal The reason for this will appear very evident 
when we consider that each hair is composed of Ixibes, 
which secrete and contain a flvid that gives colour to. the 
hair ; but as the tubes do not extend higher than the 
part where the colour is visible, die portion before named, 
near the apex of the coi^e, becomes colourless* I s}iall 
here observe, that it is this extremely fine portion of the 
hair that is so useful in miniature pencils ; for wherp itia 
wanting, the pencil will work coarsely and with very great 
uncertainty* 

From what has been now stated, it must appear evident 
tibat so delicate and miiiute a substance as that I have de- 
scribed, is very roughly trea4;ed, when it is submitted to the 
action of the finishing brush, to bring the ends of the hairs 
to an equal point* Indeed, it rarely happens that small 
pencils so treated are worth any thing for fine purposes, be- 
cause that part of the hair which is the most essential, is 
completely destroyed. 

• When pencils of the small kind are wanted in a high 
degree of perfection, they should be obtained from the 
maker in an unfinished state ; that is to say, just yihm they 
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£i!re tied and inserted into their quills. In this state they 
8re> however, totally unfit for use, for the reasons before 
ishown; naihely, the unequal length of their haiirs. 

To remedy this imperfection, the usual method adopted 
is, to cut some of the hairs that form the outside of the 
pencil away, with a sJiarp knife ; so as to reduce, in a con- 
siderable degree, tihe quantity of hairs ; taking the chance 
that what are left in the centre will produce a more perfect 
point. But, after trying many, it frequently happens that 
not even one can.be obtained that will answer its intended 
purpose and this, there can be no doubt, is principally 
owing to the careless mi^thod adopted by the makers. 
. Aft;er experiencing great difficulty and disappointment, 
it occurred to me^ that the imperfections here explained 
might be isurmounted, by careftdly selecting and removing 
all such hairs as were faulty, by the following method : 

The pencils being procured in an unfinished state from 
the maker, those should be chosen that have the greatest 
length of the semi-transparent flue at their points. This 
quality will be best seen when the pencils have been wet- 
ted, and drawn out flat between the fore-finger and thumb { 
in which state they should be held up to the light, when 
their properties will appear more plainly. When a proper 
t)ne has been chosen, it should be fixed upon a small stick 
or handle, with sealing-wax ; and the hairs should then be 
cleansed with oil of spike lavender or spirits of turpentine, 
where the smell is not thought too ofiTensive ; either of these 
•will dissolve a greasy animal oil that is frequently found 
upon the hair in its natural state ; and this will be greatly 
assisted by drawing the pencil between the finger and 
thumb a few times. 

The stick or handle being held in the left hand, the 
hairs of the pencil must be spread upon a piece of white 
porcelain; or, if it can be got conveniently, a. watch-dial; 
and such hairs as are imperfect, either in their natural form, 
or that have been broken, are to be removed by the follow* 
ing me^ns : 
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^ A piece or stilp of box-wbod, about the mze of a motSk 
goose^Kjuill, should be filed to a conical pohkt, and fimshed 
very smoothly by scraping it with the edge of a piece of 
iMroken glass. A magmfjong glass should be suspended 
over the porcelain or enamelled surface, and the pencil 
being placed thereon, it maybe spread by tfae point of the 
]»ece of box-wood, and each hair closely examined. 

Such as appear to be broken, and have lost the finis semi^ 
ttensparent end or point, must be removed by pressing the 
point of box-wood upon them with the right hand, while 
Uie left hand that holds the^ pencil is withdrawn gently 
and gradually away. 

If (his part of the operation is successfully perfomed, 
llie objectionable hairs will be completely drawn out and 
removed : but if they be too hastily removed, it is most 
likely ^hat they will break, and only a portion of them be 
got away. This circumstance, even with the greatest care^ 
will sometimes happen; especially when the pencil has 
bieen tied very tight, or the quill binds upon the hairs very 
firmly. It may perhaps be unnecessary to add, that all 
such hairs as have here been described, should be removed* 
' . It sometime^ happens thut hairs imperfectly grown are 
found in the pencil These must be m part removed ; for the 
imperfection consists in a swelling or knot bear the ^xtrer 
mity, which, if left, would cause the pencil to split or work 
unpleasantly. The method of removing it is exactly the 
same as in the case of the broken hairs before e^plaUied^ 
In all cases where the hdrs break in attempting to with- 
draw them^ it will be necessary, to get them out as near to 
the tyi^g . as possible. 

If the method here described be carefully performedf 
the pencil, when wetted and drawn to a point, will form a 
very beautiful acute cone, without any inequalities ii| ihe 
figure of it. 

Although every care may have been taken, yet it will fre- 
quently happen that one, two, or more of the hairs will 
project beyond the others ; and although it be not more 
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thali the oae-htrndfedtib pArt of an inch, yet tbatj in suck a 
^^Ucate tboli will be quite sufficient to cause the pencil to 
split, and thereby work very uncertainly. The generfj 
method adapted to remedy this imtperfection, id to lay the 
pencil (after it has been wetted attd drawti to a point) upon 
a piece of ivoryi and to cut off the points of the hairs that 
project.-— I must oim that although I possess a tolerably 
steady hand and keen eye, yet I never could perform such 
a task with any certainty; &r when it is considered how 
very minute a quantity there is to be removed, it will not 
surprise any person if it is stated that perhaps two out of 
three are spoiled in the attempt: for the removal of the 
smallest portion more than is necessary, is so much taken 
from that which forms the most invaluable part of the pen- 
cil, and which no ingenuity can restore. 

A more certain and easy way to effect the removal of 
the projecting hairs, I shall now endeavour to describe. * 

The pencil being thoroughly wetted, either with the 
saliva or with clean water, should be examined under a 
magnifying glass; and it will be seen that the capillary 
attraction of the hairs in the body of the pencil, wUl col- 
lect and retain the moisture in that part of the pencil 
which is above the extreme point, leaving the hairs which 
are too long completely exposed, and uncovered with 
moisture. This portion may be very easily and effectually 
removed by passing the pencil, in an horizontal position, 
through the flame of a candle, wliich will singe off the 
projecting and undefended hairs, leaving very minute bulbs 
visible at their points, which may be removed by drawing 
die pencil between the finger and thumb. I shall here 
state, that the greatest velocity which the hand and arm 
are (^pable of giving to the pencil in its passage through 
the flame, is necessary. But so easy of attainment is this 
velocity, that I can with confidence assert it may be done 
two or three times in succession, without producing any 
effect upon the hair at all. I mention these circumstances 
merely to shew that although the oi)eration may appear « 
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duigerous one, yet in pvactice it is perfectly wsy, and dto 
means of efibcting the desired purpose are uader^^erfeot 
comnuind. 

When the small knobs or bulbs sk removed, if the pen- 
cil be wetted, and the hairs be in a slight degree spread 
either upon the piece of porcelain, or upon the- thinnb- 
nafl, it will be seen, by using the magnifying glass, that Aj^ 
hairs at the extreme point are all of one equal length ; Jbue 
point or end of the pencil, so spread, appearing like the 
edge of a carpenter's chisel: and as by this method the 
extremely fine parts of the hairs, which carry on the ca^- 
lary attraction to the very point, are perfiscdy preserved ; 
it follows, that the moment such a pencil is brought in coik 
tact with the paper, that instant its touch will be rendered 
visible to the eye of the artist 

Fig. 4, plate XII., represents a miniature pencil, of the 
common size. 

Fig. 5, shews the same object, upon a magnified seale. 
In this figure the projecting hairs at the point are shewi^ 
which it is necessary to remove in the manner above de- 
scribed. 

Fig. 6, represents a finished pencil spread open, in 
order to shew the equal length of the hairs at the point, 
where they appear like the edge of a chisel. 

I shall here observe, that pencils of this kind are otAy fiit 
for water-colours, or such delicate purposes as enamdh 
painting. But for oil-painting, the finest are the martur 
sable, which may be prepared in the same manner. But 
on account of the greater strength and spring of the hairs, 
pencils of sables' hair will never be so extremely delicate as 
those made of squirrels' hair. It is much to be lamented 
that, while sable pencils are selling at so great a price, a 
most valuable hair, equally suitable , for the purpose of oil- 
painting, is totally neglected ,- namely, a beautiful white 
hair that grows under the hams of calves, and which, when 
made into pencils, are quite equal to the best sable. I 
remember some years ago to have seen some of these used 
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hff Mn Amald» for landscape-^iaiiilang, and who preferred 
e'ldien Co every other kmd*.-^hould the hmts herem con- 
tained conduce to the perfection of a most useful imple- 
laeni: in the arts, it will give gre^t pleasure to, Sir, 
Yours very truly, 

£dhun]> Turbell. 

* T. OiLL, Esq* 

liXXXlIL — On tnstrztments for JDrillwg and Boring.-^ 
By the EhiTon. 
[Continued from p. 150.] 
WITH FIGURES. 

THE AMERICAN TWISTED CENTRE-BIT. 

^This valuable instrument is formed of a flat twbted bar of 
steel. See Plate XIL figs. 7 and 8 ; fig. 7, being a firont view 
of it, and fig. 8, a side view. It will be seen from these 
figures, that this bit has its cutting-parts doubled^ it having 
two wings or markers, one on each side; and two straight 
cutters, between them and the angular-pointed spike in the 
centre. 

From this construction, it must be evident that this bit 
cuts much faster than the English centre-bits ; — ^but this is 
not its chief merit. Owing to its twisted form, the cuttings 
or borings continually escape during the action of the bil^ 
without requiring it to be continually drawn out of the hole 
to clear it of them, as is the case with the common centre- 
bits. 

* Ainong«t other sources for procuring hair fit for penciis, the fol- 

' Wwipi^ maj be enumerate ; 

Mr, J. «I. Hawkins infornyed ius, some years since, that in North 
America the hair which grew withinside the ears of cows was pre- 
ferred^ The hair which grows on /each side of Uie head of a cait, in 
two particular tufts only, issaidjto be excellent for pencils. It is 

' said that the L^om-inohy or pencils, are made of the tiair of swin«. 
And, lastly, we were informed l>y the late Mr. W.E. Sheffield, 
mho passed a considerable time at Rome, in the pursuit ofthe Fine 

' Arts, that the fAmons Roman Pencils are made of the hair of embryo 

-^at& — Editoe. 
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We cannot too. much recommend to our leaderA de 
adoption of thii excellent tool ; for the knowledge ef whidbp 
the Editor is indebted to the kindness of Mr. Jacob VsMt 
KINS, who brought it oyer with him from America. 

THE DRILL WITH HELICAL GROOVES. 

This excellent drill (see fig. 9), like the American cen- 
tre-bit» has the valuable property of clearing itself of the 
borings in use ; which, in die lathe, is an object of great 
importance. 

It is made of a sofid cylindrical piece of steel, with two 
helical channels made along it, each terminating in firontof 
the cutting edges at its point, and which very much contri- 
bute to add keenness to them, somewhat in the manner of 
the drill for casl-iron^ described in p. 147 of this work. 

This valuable instrument was likewise brought over firam 
America by Mr. I^erkins ; but it is not quite unknown in 
this country. We recollect seeing, several years since, in 
a machine atMr.Bramah*s celebrated patent-lock manufiu^ 
tory, at Fimlico, Jive drills of a similar shape, boring as 
many holes at once in plates of brass ; and bad it not been 
for this valuable property of clearing themselves of Ihe 
borings, we can hardly conceive how they could have an- 
swered their purpose. 

OF THE AMERICAN GIMLET WITH HELICAL GROOVES. 

This very superior instrument (see fig. 10) is made, Hke 
the drill just described, of a solid stem, with two helical 
grooves made in it, terminating in fi*ont of the two flat cut- 
ting edges at its end ; and it has in the middle of them, a 
conical double-threaded screw. 

The consequence of this arrangement, is, that on being 
once entered into the wood to be bored, it makes its way pf 
its own accord, continually freeing itself of the borings; and 
boring a straighter and smoother hole, and in less timei than 
any gimlet we have ever met with. 

We cannot speak to favourably of this excellent contri- 
vance, which we likewise had from Mr. Perkins ; and we 
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frust that we shall soon see these ^mlets^ as well a& the 
centre-bitSy in that universal employment amongst us» which 
the screw-auger^ (perhaps the original of all these improve- 
ments,) ahready meets with in this country. 

ON A TWISTED BORER, FOR MINING, WELL-SINKINO, &a 

Mr. Perkins has assured us, that he has bored for 
water, &c. in America, with a twisted bit of his own inven- 
tion ; and which had the valuable property of causing tho^ 
earth, &c* to^escape at the surface, of their own accord ; 
and without requiring the bit to be continually drawn up^ 
as must be done with tbe common boring-bits, when choked 
up with the earth, &c. to clear them ; and with a great lofift 
of time, and of course a prodigious addition to the expense 
of boring deep holes. 

We need scarcely point out to the notice of our readers, 
how very desirable it would be for such bits to be em-» 
ployed, in the present rapidly extending mode of boring for 
water, through the bed of the London clay, in the vicinity of 
the metropolis, or in similar situations : and we regret that 
we have it not in our power to give the particulars of the 
construction of these valuable inistruments.. 

(To be continued.) 



LXXXIV. — On a new Material for the Manufacture of 
Buttons, Wc. By the TStDiTou. 

WITH FIGURES. 

. We have lately Been some Buttons, brought from Antwerp, 
and were particularly struck with their beautiful polish and 
neatness of finbh. In other respects, they resembled the 
buttons made from horn ; but, on inquiry, it turned out, 
diat they were ibade of the thick shells of cocoa-nuts. 
These are generally thrown away in this country, as useless ; 
or at most, merely employed as fuel : their cost, therefore, 
would be trifling, possibly little more than for the trouble 
of collecting th^nu 
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The buttons were of two different kinds ; tibe handflomeaf 
were dyed black, and had white iTory cones indieir centreSi 
being ihe ends of their screwed shanks. In Plate XII; 
fig. 11, we have ^ven a section of one of them, in whidi 
is shewn the form of the hoDowed conical &oe of the but- 
ton, and the screwed conical ivory shank in its place. The 
other sort was of a much simpler construction, they beuig 
turned solid, and having shanks with holes through them 
to fasten the buttons on with. One of these is shewn edg^ 
ways in fig. 12. 

These buttons are much used in the Netherlands^ and 
are also particularly adapted for the use of seamen; as 
they are very durable, not being subject to swell and ^Sit 
when wet, as those made of horn continually do ; nor to 
soften* like the leather buttons; these being die two kinds 
mostly used for this purpose. 

These buttons, being formed of so hard a material, will 
require to be made in the manner of bone-moulds, or pearl 
buttons. 

It is singular, that although the small coquiUa shells are 
much employed by the turners in this country, yet that no 
use is made of the larger shells of the cocoa-nuts. Possibly 
this notice may lead to the employment of them for many 
purposes, in which, from their great hardness, and the 
beautiful polish and finish they are susceptible of receiving, 
they will be found highly valuable. 



LXXX v.— On the Culture of Hyacinths. By the Hon^ and 
Sev. William Herbert, D.C.L., Member of the lAmdan 
'Horticultural Society. In a Letter to the Secretary*. 

DeaikSib, 

The Dutch mode of treating Hyacinths has been fiilly de- 
tailed in a work by St. Simon, entitled Des Jacintes, 
published at Amsterdtoi in 1768, in 4to., in which every 
thing that can be said, and a great deal more than need be 

• From Vol. IV. of the Society's Transactions, for I8S8. 
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ssii4 about a hyacinth, <will be found. Complying wiih St. 
iSiMON^iB directicHut as nearly as possible, I produised for 
several years successively, at xny vitia in Surrey, where I 
had the advantage of die vicinity of die ^e sand of ^lur? 
ley-common, hysKnnth flowers folly ^qiial, if i^ot supericur^ 
4o those obtained from die beat Diitch bulbs : but sioce^nqr 
€olleodon of plants has been removed to tdiis part ^ 
Yorkshire, where fine aand can only he obtained by ttbe 
tedious process of breaMng stones and reducing ibs/jf- 

powder widi an iron hammer, I haye b^n piasyented 
from euldvating them with iqu^ success. 

The compost used at Haaidem is rotten qowtdjung, rotten 
lemes, and !^ sand. In making this compost the Dutch 
gardeners pcej^r the aofteff leaves iof elm, Jimie, |iq4 birch, 
and jKgect diose xdi xiak, x^heatnut, wabujyt, b^cb, plane, j&c 
which do not Tot so jquiddy. The co^^dung which they 
use is also of a peculiar quality, being coUooted in the 
winter, wh^ die catde are BtaU-&d nppn di^ foodi without 
any mixture of straw or other litter. Th^ sa^ 10 procured 
in the neighbourhood of Haarlem, w^here the soil is a depo- 
sit of seaHsand upon a compact layer of hsird imdecayed 
timber, the remains of an axicient forest which has been 
overwhelmed by the sea. The purest sand is procured 
by digging to some depth. St: Simo9 images that diis 
sand has peculiar virtues, in consequence of aii admix- 
ture of salt and suliduir, but I bejUeye he is mifftaken; 
for in order to judge pf die e^ed^ of sulphiir, I pl^uced 
a hyacinth on a glass foSji pf ^a-sand, having sprin)dc|d 
on d^e sur&ce some fresh sulphur which I had sq*apod 
.off ilordle CU^, tn ^ampshilre ; a^d the bulb refused 
to yegetate or pus^ miy fibr^ jtUl the s^pljuir was re- 
.moved. 

The leaves up^ed iby the .P|ut(^ f^e lai^ jin a very l^j;e 
heap, in a situation , not much, es;pp^ed the sup, a^jipt 
Uable ,to stagnation of water, which is carefully drained 
from diem. When they are decayed and fit for use, tl^e 
compost is dius made : First, diey place a layer of sandf 

bb2 
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then one of dung, and then one of rotten leaves^ ea^ 
being eight or ten inches thick. These layers are repeated 
till the heap is six or seven feet high, a layer of dung 
being uppermost sprinkled over with a litde sand to pre* 
vent the too powerful action of the sun upon it. After the 
heap has lain thus for six months or more, it is mixed and 
thrown up afresh, in which state it remains some weeks to 
settle, before it is carried into the flow er-beds. This com- 
post retains its qualities about six or seven years, but the 
Dutch avoid setting hyacinths in it two years successively | 
in the alternate years they plant tulips, jonquils, narcisr 
suses, crocuses, fritiUarias, lilies, irises, &c. in the same 
beds ; nor do they venture to set hyacinths in the compost 
the first season, when the fresh manure might be injurious 
to them. The choice bulbs are taken up every year, and 
the soil that lay amongst the fibres is then carefully brought 
up to the suFface. The beds should be deep enough to 
prevent a possibility of the fibres coming nearly in contact 
with the natural soil* 

I believe that English sea-sand, or that which the Lon- 
don nurserymen obtain from the neighbourhood of Croy- 
don, will suit the cultivation of hyacinths as well as that of 
Haarlem. Where the leaves of elm, &c cannot conve- 
niently be kept distinct, I imagine that other leaves will 
serve the purpose as well, if they are left a much longer 
time to rot ; and even old tan, if thoroughly decayed and 
pulverized, may be used instead of leaves, since the Dutch 
have tried it with success. The difficulty is to obtain in 
this country cow-dung without straw : it may however be 
collected in the fields, although being the produce of grem 
food, and dried before it is collected, it will not perhaps 
have the same virtue as that used by the Dutch; and if it 
is necessary to use that from the farm^yard, it should be 
taken as free from straw as possible, and from the cow- 
house door, without any mixture of other dung, which 
would be prejudicial ; and it must be completely decayed 
before it is; used. The mischief occasioned by the fermen- 
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ti^on of half-rotteh straw, and the too great faeat of horse^i' 
dung, &C.5 is a contagious decay amongst the bulhs^ which 
will spread throughout the bed: the cause of this decay 
appears to me to be a fungus, the spawn of which is nur- 
tured in the dung. The Dutch with all theu: precautions 
are very much troubled by this disease ; the only remedy 
for which is the removal of the distempered bulb, and the 
compost that was in contact with it ; and the cure of the 
bulb itself, if the injury has not gone too far, may be ef- 
fected by amputation of the diseased coats. 

The beds should be made about three feet in depth widi 
the compos!^ consisting of about one-sixth of rotten leaves 
or tan ; two-sixths of pure sand, and three-sixths of rotten 
cow-dung. The compost should not be trodden dowu 
hard ; but the bed being opened, the bulbs may be rangedj 
ind then carefully covered from three to five inches deep^ 
but they should not be dibbled or pressed into the com- 
post The later sorts may be placed nearer the sur&ce^ 
to make them flower earlier. 

If the situation is wet in winter, the beds may be raised 
inx inches, or even more, above the level of the soil, to pre* 
vent the injury which the bulbs might receive from moisr 
ture ; but if too much elevated, they will suffer from 
drought The Dutch cover their beds with dung or tan in 
winter, which they frequently put on or take off^ according 
to the state of the weatherr They like the frost to pene^ 
trate to the distance of an inch from the bulb ; if it descends 
deeper, they consider^that the blossom will be spoiled ; and 
if it reaches the roots, that they will be destroyed. I have 
never found the frost injurious to the bulbs, though I 
used no covering; but the winters are more severe in 
Holland than in England. The compost will require no 
additional manure till the expiration of about six years, 
when it should be mixed with fresh sand and dung, pre- 
pared as before. 

When the leaves of the hyacinths begin to wither, the 
bulbs should, if possible, be pulled out of the bed by the 
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Undy to sToid the daiig^ of <mtting thetii wHh the spoda 
The leayes should be cut ofl; and each bulb laid on its rid^ 
corering it lightly with the compost, ibout two inches thick : 
in this state they sh(yiild be left about a month, (but die 
mtAj natts aire usually left longer, and more lightly ooTfaned,) 
Aiid then taken up in dry weather, ind exjiosed to the open 
iSr for some hours ; but not to a powerfiil sun, windi 
^duld be very injurious to them : they shcndd, after tiui^ 
hi cairefiilly exatdindd, and All the decayed parts reiho t ed 
by a knife, for which purpose tt will Somettades be necMar^ 
io dut deep. Ah ettraras^tion of sap, oi^ lodgttieilt of 
Indistufe within the coats, trill cause a local dtoiy; t^kli, 
if the diseased part be tioi c^reftilly and entirely out on^ 
spiread bref the whole biilb, atid become contilgioiis 
amongst those i^hich are nekt it 

The bulbs should be pkced in the store-room^ Irhidi 
dught to be airy, about the end of June ; they must Aotbfe 
sufifered to touch each other ; and should be ^equently ex- 
amined, in order to remove those Which liiay shew fi'isfth 
Symptoms of decay. If few in numbei*, a moveable stage of 
very open lattice-work should be used, which may sKAs 
upon castors, and be set in any dry, cool, and airy rbOtiL 
If the stage be large, it should be furnished with itiany 
ranges of drawers, just deep enough to receive the biilbs, 
at intervals of about six inches in height, or more; When 
!he bulbs ate numerous, they will require an entiit store- 
house ; this may be constructed with planks, and <iohsist of 
tWo stories, the lowest of which must be raised frotti the 
^ound uponjposts ; it should, if possible, be ventilated by 
long apertures on three sides, the shutter of each apei^tur^ 
being a plank six or seven feet long, and about a fobt wide, 
Vhade to turn like the laths of a Venetian Wifid ; and when 
damp westerly winds prevail, the shutters must be nearly^ 
If not entirely, closed. The bulbs in this place should be 
ranged on tables, or stands raised one above the other, 
tHth an interval of between two and three feet iti height 
between the tiers, to give free access to the air. Before 
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tliey are planted in the autunui^ they ought to be agdn care- 
fully examined^ and all decayed parts and withered coats 
removed. 

My own experience enables me to say, that any nursery- 
man in the neighbourhood of London, who will take the 
trouble of following the directions given in this letter, may 
pro4u<^^ hyacinth bulbs, equal, if not superior, to those im- 
ported from Holland ; though, perhaps, with greater loss 
from disease, owing to the quality of the dimg he may be 
necessitated to use. I hav« no doubt but that nurserymen 
is^ht cultivate hyacinths, and Cape bulbs alternately, with 
great success in the compost described, using the precau- 
tion of placing white sand round the Cape bulbs, which 
would otherwise be cunkered by the manure, and, when 
diseased, would become the prey of centipedes and small 
maggots* Pure sand placed in contact with the hyacinth 
bulbs might be a preservative to them abo : and if the dung 
cannot be obtained without a mixture of rotten s^aw, per- 
haps a larger portion of sand n^iy be adviseable. I should 
not be surprised, if watering the compost before it is used« 
with salt water or brine, should prove of some use, sup- 
posing a fungus to be one of the causes of mischief ; for 
after trying many other things , in vain, I found salt to be 
the only remedy for the tanner's fungus, which is so trou- 
blesome in tan beds, and in the pots of earth in the stove* 
Those who still use tan, which I have not admitted for the 
last six years into my stoves, will perhaps find it useful, on 
that account, to wet their tan with salt water before they 
use it I am. Dear Sir, 

Yours very truly, 

WiLLUM H£B.BERT. 

I SpoffoHh,JuneVtth,\%1tO. 
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LXXXVL — On an improved Physeter, or Percolator, mid 
other Filtering Apparatus; and also on a Drying Stove, and 
on a Compound Press, used for making Madder and other 
Coloured Lakes. By Mr. George Field.^ 

WITH TWO PI,AT£S.t 

Heath Cottage^ Keadtng^Hem^ 
Sir, Ho^n9hw, Nov. 1, 1814. 

I HATE the honour to lay before the Society of Arts, && 
the plan of a yery simple and efficacious machine, calleda 
Phyxter, or Percolator, for filtrating liquids with great exper 
dition. Its powers are too eyident upon the face of the 
enclosed plan and description, to require certifymg ; ^ani 
the machine itself may be seen in use. 

I haye the honour to be. Sir, 

Your obedient humble serrant. 

To a Ta^hr, M.D. See. G. FlEJLtK 

The Committee of Chemistry went to Mr. Field*s, at 
Hounslow, and inspected the physeter while in use : and in 
consequence of its fayourable report, the Society yoted its 
GOLD isis MEDAL to Mr. Field, for this, and the other appa- 
ratus used by him, for preparing madder lake, and other 
coloured lakes ; and of which the following description was 
afterwards furnished by Mr. Field. 
Sir, 

In compliance with the desire of those gentlemen of 
( the Society of Arts, &c. who did me the honour to inspect 
my apparatus, that I should extend my late communication, 
I beg to submit to the Society, first, the following more 
perfect description of my physeter y or percolator. 
In Plate XIV, fig. 1, is a yertical section of the machine.— 

* From Vol. XXXI V. of the Transactions of the Society of Arts. 
Considerable alterations haYe,however, been made in the arrangement 
of this article, with a view to connect the various subjects, which are 
so much dispersed in the original, as to throw great obscurity in the 
explanations of them. — Editor. 

f The Plates belonging to this Article will be given in our suc- 
ceeding Number, at the conclusion of the Article.— Editor. 
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a strong tub. alioop fixed therein* a small lift* 
ing pump. The strainer^ is covered in the first place with 
woollen baize^ and secondly with silken cloth of the kind 
called lutestring, their edges being passed over the rim of 
the strainer; the space between which and the tub is 
securely packed au*-tight with a list of woollen cloth; the 
whole is flien secured by the hoop,/, the ends of which,//; 
touch each other within the tub ; and the hoop, by driving, 
fits so closely to the sides of the tub, and on the rim of 
strainer, as to render the whole air-tight, and secure the 
packing in its place ; and it is fiirther secured by copper 
nails driven through it 

Fig. ^, is a section of part of the strainer, on a larger 
scale, which shews how the strainer, baize, and silk, are 
packed. 

Fig. 3, is an elevation of the whole machine, shewing the 
pump, d; two cocks, g and h ; and a fimnel, ^, by which 
the bottom part may be filled with water, the air escaping 
at the cock^ which saves time, as the first stroke of the 
pump lays the whole weight of the afmosphere on the filter ; 
the cock, A, also serves to regulate or diminish the force of 
the exhaustion, by letting air in again below. 

Such is the plan of this machine in its most simple form. 
It is, however, capable of numerous variatioYis, amon^ 
-which are principally worthy of notice — First, that it may 
be reversed. Let jtiie under space be open to the atmo- 
sphere^ and the top of the tub closed air-tight, except a 
small opening to communicate with an apparatus for in" 
jeciing the percolating liquid, or air, to press upon it. And, 
secondly, the plan of exhausting the under space, may be 
combined with the presenf^ of injecting the space above ; of 
course, with double power. The purpose, however, for 
which I filter j will determine the best mode of appljring my 
principle ; — if such purpose be the purification of liquids, 
the mode of injection may, in some cases, be the most ap- 
propriate; and when precipitates, or the matters to be se- 
parated from liquids, are the objects of filtraticm, the mode 
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of exhaufltioD maybe the best : in the first dtae by a foning^ 
and in the latter by a lif ting-pump. 

Pure water is so essential an article of lifis, that a filtering 
machine is abnost indispensable on board of every ship, aad 
in most chemical arts it is highly necessary. The present 
plan b both portable and compact, equally adapted to sei^ 
service as to domestic use. When applied to the purifi- 
cation of water, it may be used nmply as a pumpb since ibe 
withdrawing of pure water for use, prepares the wmffhine 
for a new supply, in resemblance of the well or CouBtain; 
at the same time that no dirt, or extraneoua mattear^ can 
possibly get into the purified water. In this latter use^ the 
addition of some sheets of filtering paper, or other proper 
medium, between the cloths of the strainer, wiU be requisite; 
but in separating or collecting precipitates (for which this 
machine was constructed), this addition is unnecessary* 

OF OTHER FILTERING AFPARAXtTS. 

Fig. 4, a tripod or moveable stand, constructed with two 
hoops, about sixteen inches in diameter, and three legs, two 
feet three inches high :— 4, a filter, made of a conical bag, 
placed within a hoop, over which the edge of it is returned 
and secured by another hoop fitted tight over the firs^ u 
shewn at fig. 5* ft, a lid, to keep the materials clean. 
This filter rests loose on the tripod, and may be easily 
changed ; another filter may also rest on the lower hoop, 4 
as shewn by dotted lines, to farther purify the fluid when 
needfiiL 

Fig. 6, shews a simple method of supporting filters against 
a wall,, by the two rails, l^m; the rail m, being placed the 
thickness of the hoop (two or three inches) lower, and ioif^ 
warder than the other. 

Fig. 7, is a screw hoop, for filters of very large dimenr 
sions, in which a conical bag of net-work, or strong canva^i 
is fixed, to support the filtering medium. 

Fig. 8, is a thick board, with fluted conical holes in it, to 
support a number of small filters of cloth, silk, or pi^ei:, 
placed over a basin, as at fig. 9t 



FifiLO on MprovBd Filtering Apparatus, tsfc. 347 

£1gs« 10 und 1 exhibit the means by which conical bagd 
lite formed of a double squai e of silk or clothe 0, p, qj 
fig. IO9 Iblded at rtj 0, and the edges sewed in a fiat seam 
from q^ix)p : and thus l^^lf a yard of yard-wide cloth forms 
this filter. WheA the filtering angle at 0, fig. 11, is worn 
Ottt^ a second may be formed by the same means at first 
unripping the former seam^ and so on at the other two 
angles; thus making it both durable and economical, it 
lasting four times as long as is usually the case with filters. 
. Fig. I2f is a small filter, formed of a square of silk at 
cloth, merely by twice folding it across. 

OF AN IMPROVED AIR-STOVE. 

. The next article I am desirous of submitting to the inves* 
ligation of the Society, is an aiMtove, being a simplification 
of the drying-^tovei formerly honoured by the Reward of 
the Society. 

The draft of tiiiis stove is so good, as to reduce small pit- 
poal and Ashes to a slag; yet, the interposition of air be- 
tween the fire and the duunbers of the stove, so moderates 
and regulates its acticm, as never to produce a scorching 
heat therein. 

Plate XV. fig. 1, is a perspective view of part of the 
drying-stove, is^ewikig a vertical section through the flue,be« 
tween the hot-closets, and one of the closets open ; and hav- 
ing the three bottom stages separated, to shew their con- 
struction better. 

H, tiie aish-{>it in the first or bottom stage, supplying air 
to the fire, a, in the second stage ; the flue of which purisiues 
the course indicated by the arrows, a, er, a, &c over the air- 
course of the first stage, and under the auvcourse of the 
third stage, thus malting the air very hot ; then rising 
through the third st4ge at tiie back comers, a a, and above 
the iron floor, c, c, of the two closets, the ri^t and left cuxi- 
rents unite in one flat or thin flue, extending from back to 
front between the two closets, (as shewn in the section,) the 
partial partition, d, being put, to make the smoke travel to 
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the front ; and then back agfdn to ascend the chimneji e : 
each course being separated from that above it by cast-iroi» 
plates, with apertures in them where necessary, b, b, the 
two air-courses in the bottom stage, which unite and ascend 
through the second stage at the back of the fire, into the 
third stage, where they divide again right and left, traveDiog 
all over the fire-flue, by the courses shewn by the arrowSf 
b, b, by &c. and joining over the fire, they divide ; the air be- 
ing then very hot at enters into the right and left dosets, 

g, fig. 4, where, travelling in a zigzag course^between 
the iron or copper tinned trays in each, they join again in A, 
and the air finally escapes into the flue, by the register, i : 
the arrows, a, a, &c shewing the fire-flue ; and the ar- 
rows, bf b, &C. the air-course all the way to the register, u 

Fig. 2, is a section of the left chamber, shewing the cur- 
rent of hot air between the trays, entering at the bottom, bj 
and escaping, as shewn by the arrow, b, at top. 

Fig. 3, shews how the trays are placed alternately over 
-each other, and are each supported on two iron bar8» 
k, &C. let into each course of bridc-work. 

Fig. 4, a perspective view of the whole stove in action; 
a, the ash-pit ; i, 6, the air-courses, and the register, i, opei^ 
the chamber doors, g, shut; A, the top of the flues. 

The principle of this stove is applicable also to the heal- 
ing and circulating of air within a room, for the piurposes of 
health and comfort, as well as drying, either by a close ot 
open fire-place; and I have succeeded in rendering two 
remarkably cold rooms exceedingly warm and comfortable, 
by its use. 

The heat and rarefaction of the air, by an iron arch over 
the fire, causes it to pass in a free current through the ven- 
tilator into the room, communicating salutary wamith withr 
-out closeness. The smoke of the fiiel passes back, under 
the crown of the fire-place, and rises behind it into the 
<£himney. 

[To be concluded in our next.] 
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LXXXVir, — On the Cultivation and various Uses of the 
Syrian Asclepias.^ 

This Plant is originally from Syria ; and although a native 
of very hot climates^ yet it bears the severest cold of Euro- 
pean winters uninjured. Its stem decays every year, and it 
is reproduced from its roots. 

The Asclepias bears a small firuit, which opens when ripe, 
and exposes to view silky tufts^ which envelope its seeds. 
This kind of silk, which is one or two inches in length, has 
caused this plant to be termed the silk-tree, or the wadding'^ 
plant. Its Linnean name, however, is Asclepias Syriaca. 

We may multiply this plant either by sowing its seeds in 
the spring, or by means of suckers from its roots. When it 
is transplanted, the plants must be placed at the distance of 
at least five feet apart, because the roots of this plant extend 
themselves every way in a surprising manner ; and it is asto- 
nishing, after the third or fourth year, to see the ground 
covered with its stems. If its multiplication is not impeded^ 
it increases and spreads over the surrounding fields, with 
surprising rapidity, and especially if the soil is soft and 
light ; it is useless, therefore, tot plant it in a good soil 

After successful experiments 'made by several persons, it 
is proved that this plant offers a new branch of industry ; 
it has been manufactured into hats, stockings, caps, velvet, 
flannel superior to the English, satin in imitation of that from 
India, and superfine cloth, equal to that made from Spanish 
wool, &C. 

When the fruit begins to open, they cut it, and leave it to 
dry. Aft:er this desiccation the silky tufts are separated 
from the seeds, and inclosed in bags. To card this silk, 
which is so light that it would fly away with the least breath 
of air, they expose the bags containing it to the action of 
steam. It may be carded alone ; but it is much easier done 
by placing alternately layers of cotton and of this silk — the 
cotton affording strength to it This material is susceptible 
of being readily dyed. 

♦ From the Dictiounatre Technologiqut, 
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Even should k not be employed for tbe purpose of ma- 
nufacture, yet it would be lugUy desirable to cultivate it^ to 
serve as a stuffing or wadding in place of cotton wqqL 

The stalks of diis plant, after being treated by ^teepmg 
in water, in the manner of those of hemp .and flax.; when 
dried and dressed, afford very long jSlam^nts, wjbich are 
beautifully white and shining* 

Under all circumstances this planet well merits cidtivadon; 
it succeeds perfectly in soils of 9 middling quality, and ft 
grows wild on the Downs near Rochelle. 

' " ' -■ 

JjXXXVUh— On Bronze Powder. By the "Ejyrron. 
The very great use made of thi^ artide in die decorative 
Arts at this time, renders it an objept of considerable int- 
portance. 

From its impalpable form it is evident that it mu9t eiih^ 
be a metallic precipitate ; or, which is most likeiy* and u 
indeed confirmed by the testimony of several respectable 
chemists, that it is made from the Awrum Mosaicum,, cor 
Aurum Musivum, for it has both these names. 

The late Mr, W. E. Sheffield, who was formerfy 9, miqiU- 
fecturing chemist, informed us of this fact, as far as regards 
the gold^oloured bronze : but we have also bronzes of oth^ 
colours, as orange, green, white, .&c. which mustbe.fonoed 
of other preparations. 

Parkes, in his " Chemical Catechism,*' also mentions the 
employment of Aurum Musivum (mosaic gold) by artists^ 
to give a beautiful colour to bronze. He tenns'it a com- 
bination of the white oxide of tin with s^ulphur, by means of 
mercury. 

DossiE, however, in his valuable work, *' The Ehboratofy 
laid open,*' gives the best process for its preparation^ ancl 
which is as follows : 

" Aurum Mosaicumm 

" Take of tin> one pound, of flowers of sulphur, seven 
ounces, of sal ammoniacum and of purified quicksilver, 
each half a pound : melt the tin^ and-add the quicksilver to 
it : when the mixture is become cold, powder it, and mix it 
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intimatel; with the sal fumwmacum and sulphur, then sub* 
Ikne them in a matrass ; the mrum mosaicum will be found 
under the sublimed masSj with some dross at the bottcnn of 
&e matrass. 

The proportions of quieksiker and sal ammoniacum also^ ^ 
are, in diis process of the College, less, by one half, than in 
those of the Edinburgh Pharmacopcraa, and other books ; 
but, being su£Scient to answer the end, this diminution is a 
real improvment of the preparation^ as considerably lessen- 
ing the expense. 

The conduct of this process is somewhat critical, for it 
very often miscarries ; at least, with respect to the quantity 
of the perfect produce : as, frequently, oidy a small part of 
the cake is found of the due colour and brightness. 

In order therefore to avoid the causes of this failure, it 
}s best to scrape off and pick out, all foul parts of the sal am- 
moniacum; and to take care that the tin and quicksilver, 
particularly the latter, be not adulterated with lead. 

The calcination is best performed in a coated-glass body, 
in the naked fire ; for there is no eertainty in a sand heat, 
of raising the cinnabar formed by the quicksilver, entirely 
from the tin, without a longer continuance of the heat 
than is consistent with the success of the operation in the 
main point. The coated body should be .of a very long 
form ; and little more of it should be exposed to the heat 
in the cavity of the frimace, than the part containing the 
materials. By having a great part of the body out of the 
lieat, the whole of the sal ammoniacum and qiucksilver may 
be preserved ; as the sal ammoniacum will be coUected^with 
part of the sulphur near Ihe top of it ; and the quicksilver, 
with the other part of the sulphiur, combined in the form of 
cinnabar, nearer to where it is exposed to the fire : the sal am- 
iuoniacum thus saved, may be used for making the volatile 
spirit ; for which purpose, the sulphur commixt with it 
will no way injure it : and the quicksilver converted into 
cinnabar, may be, with any other quantities of foul cinnabar. 
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or calomel, revived by distillation with quick-lime and pearl- 
ashes ; and, by this means, the principal expense in malgp g 
the aurum mosaicum reimbursed*'* 

The aurum mosaicum, after being finely levigated, is used 
by coating the articles to be ornamented with it^ either with 
oil-paint or varnish; and, whilst in a pardy dry state, ap- 
plying the bronze-powder to the parts intended to be^ 
bronzed with a fine and loose hair-penciL — Editob, 



LXXXIX. — Jn Improvement in the Mariner of applyh^ the 
French Famish or Polish. By Mr. Sabojel Nock,* 

This improvement consists in the substitution of a aponge, 
with a smooth surface, in place of the coil of list of woollen 
cloth, or drugget, commonly usedf . 

Mr. Nock finds the sponge to be far more convenient for 
applying the varnish to the sur&ces of gun-stocks, than the 
list or drugget ; as it has no loose hairs like the latter arti- 
cles, which are continually protruding through the linen 
cloths in which they are inclosed, to the great injury of the 
process. He also finds, that he can fill the sponge at once 
vnth a considerable quantity of the varnish; and can bring 
it to the surface of the linen cloth, when required at any 
time, by squeezing the sponge ; and he is thus enabled to 
continue the operation for a much longer time without re- 
newing the varnish* 

When the sponge becomes clogged with varnish, he 
moistens it with alcohol ; and, putting a coarse linen cloth 
over it, employs it to prepare the gim-stocks for receiving 
the varnish ; as also to remove any former varnish, oil, &c 
He however always employs a fine linen cloth in finishing 
his varnishing. 

He adds, that a Frenchman of his acquaintance has in- 
formed him, that in France they find the introduction of 
camphor to improve the varnish. 

• Of the Regenrs Circus, Piccadilly. f See Vol. L p. 856. 
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XC. — Qn the French Chemical jipparaius for the Manu- 
facture of the Nitric and Hydrochloric Acids*. 

WITH A PLATE. 

HAYiNci, since the publication of our articles " On the 
Manufacture of the Nitric andHydrochloric Acids in France/' 
received the Plate of the apparatus employed in their manu- 
fecturej termed " the cylinders,'' we hasten to lay it before 
our readers. 

In Plate XIII, fig.l, is a section of one of the cylinders 
and fire-places, and two of the receivers, &c. Fig. 2, an 
end view of the three fire-places, with the cylinders, &a 

A, A, &c. cast-iron cylinders. 

B, B, &c cast-iron plates, which fit into and closet the 
ends of the cylinders. 

C, C, &c. tubes of communication. 

D, D, earthenware botdes with three tubulures. 
£, door of the furnace. 

F, F, &c. furnace-grates. 

G, G, &c. ash-pits. 

H, the furnace chimney. 

I, I, I, plates of cast-iron, extending the whole length of 
the cylinders. 

K, refirigerator, in which all the bottles of the first row 
are plunged. " 



XCL-^MISCELLANEOUS. 

A Novel Plan of Economising Fuel for Domestic Purposes. 
The following paragraph has, during the .last month, ap- 
peared in several of the daily papers, viz: 

BEST MODE OF LIGHTING A FIRE. 

. Fill the grate with firesh coals quite up to the upper bar 
hat one ; then lay on the wood in the usual manner, rather 
collected in a mass than scattered ; over the wood place the 
cinders of the preceding day, piled as high as the grate wUl 

* From the DicHonnaire Technologique. 
VOL. II. C C 
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admiti and placed in rather large fragments, in order that 
die draft may be free : a bit or two of fresh coal may be 
added to the cinders when once they are lighted, but no 
small coal must be thrown on at first When all is pre- 
pared, light the wood, when the cinders in a short time 
becoming thoroughly ignited, the gas rising from the coals 
below, which will now be affected by the heat, will take fire 
as it passes through them, leaving a very small portion of 
smoke to go up the chimney. 

One of the advantages of this mode of lighting a fire is, 
that small coal is better suited to the purpose than large,* 
except a few pieces in front, to keep the small from &l&ig 
out of the grate. 

^ A fire lighted in this way will bum all day, witiiout any 
thing being done to it. When apparently quite out^ on 
being stirred, you havci in a few minutes a glowing fire. 

When tiie upper part begiils to cake, it must be stirred, 
but the lower must not be touched.** 



REMARKS BY THE EDITOR. 

We know not the author of this paragraph; but the 
advantages attending the method indicated, appeared so 
evident to us, — ^afler the experience we have had of tiie patent 
gas grates, invented by Cutler, and of Hawkins's patent 
shovels for feeding grates with fresh coals laid underneath 
the burning fuel, — that we lost no time in putting the method 
to the proof ; and, we must say, with complete success. 

The grate experimented witii, was a common Bath-stove, 
about , fourteen inches wide at the top i and we found that 
a fire lighted in the manner reeoknmended, at eight o*dock 
in the morning, continued biuming until five ki the evenfag^ 
without being touched in the slightest degree. 

We have also found th«t wb^n, in addition to 1^ direc- 
tions above given, e«re had likewise been tak^. that^.ott .tbe 
apertures, by which- air might have entered at tji^ bottQiof of 
the grate, were well closed, either by leaving thein coy^ed 
with the dust and ashes of the former day's fire, or by 
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means of the l^mall-coal dust contained in the fresh coal with 
which the fire was made ; that then it would continue burn- 
ing with a smouldering heat for thirteen or fourteen hours 
at a time, and witli so little consumption of fuel, that at any 
period, even at the end of so many hours, upon being 
stirred up, and the air admitted,- a lively fire would be pro- 
duced. Had however the passages for air at the bottom 
of the grate been left open, and the fire made with coal 
consisting of lumps, without the mixture of dust, it would 
have been consumed in a much shorter time. 

It is not to be supposed, that a fire which will last so 
long, and with so little trouble and expenditure of fuel, can 
give out much heat ; yet it is suflScient to keep up a mode- 
rate degree of warmth ; and it is certainly a very desirable 
thing to be furnished with the means of keeping a fire a-light 
for so many hours, without any attendance. 

We have only to add, that we have since repeated these 
experiments with complete success ; and are so perfectly 
satisfied with the method, that we can confidently recom- 
mend it to the favourable notice of our readers ; and, in par- 
ticular, to the studious, who often suffer from the fire going 
out when neglected. 

Queries — On rendering Woollen Cloth Water-proof^ by means 
of Acetate of Lead; and on Cutting, Polishing, ^c. Corner 
lians and Pebbles, By a Correspondent. 

Sir, 

At the earnest suggestions of many of my firiends, and 

your constant readers, I now take the liberty of addressing 

myself to . you to propose two Articles, in the next or some 

subsequent number of your valuable Repository. The 

first I take the Uberty of proposing, is the minute particulars 

of the method of rendering woollen cloth water-proof by 

the use of the acetate of lead, which you hinted at in a 

former nurnber^*^. The other is an Article which I think 

• We shall feel grateful to our worthy Correspondent who favoured 
us with the hint of rendering woollen cloth water.proof, for any ad- 
ditional information may please to afford us on this important 
sabject-^EDiToa. 
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will interest most of your readers, since it relates to a 
process which is at present but little known to the public 
The process I allude to, is the cutting, dividing, grinding^ 
and polishing of cornelians and pebbles ; the collecting of 
which has of late become so fiushionable an amusement, par- 
ticularly with the fair sex*. 

If, Sir, you should feel disposed to fiivour us with the 
desired information, I shall always remain your humble and 
obliged servant, 

F. E. W. 

Sept. 3b, 18S2. 

Swiss Machine for making Bread :^and on an jimcncon 

Chum. 

A Machine has been introduced at Lausanne, in Switaier- 
land, for making bread, — that is, for promoting the fermen- 
tation of the dough, — ^which seems to deserve imitation in 
other countries. It is simply a deal box, a foot in breadth 
and height, and two feet in length, with pivots at each end, 
placed on supports, and is turned by a handle, Hke the 
cylinder used for roasting coffee. One side of the box 
opens on hinges, to admit the dough, and the box is then 
turned round t. The time requisite to produce fermenta- 
tion depends on the temperature of the air, the ^[uickness 
of turning, and other circumstances. But when the ope- 
ration is performed, it is known by the shrill hissing of the 
air in making its escape, which generally happens in half 
an hour. The leaven is always extremely well raised, per^ 
haps even too much sometimes. The labour is nothing; 
for a machine, such as is here described, may be turned by 
a child. No hooks, points, cross-bars, or any other con- 
trivance, can be wanted within the box, to break or sepa- 
rate the mass of dough ; for these operations are suffici- 
ently effected by the adhesion of the dough to the sides of 
the box. 

If the machine be made of greater lex^th, and divided 

* We shaft endeavour, in the course of our undertakings to gratify 
our Correspondent herein. — Editor. 

The American Churn is a precisely similar Mac)iia^<f=^£iMTOB* 



MISCELLANEOUS. 



357 



By partitions at right angles to the sides^-different kinds of 
dough may be prepared at the same time. 

One evident advantage of such a contrivance is^ that 
bread manufactured in this way must be perfectly clean, 
and free from accidental soiling. 

Interesting Example of Electrical Attraction*. 

We have had occasion recently to observe the process of 
applying gold-leaf in gilding the frames of looking-glasses 
and pictures. It is probably known to many persons^ that 
the frame, after being prepared by a composition, which is 
laid upon it with a brush, is mobtened with gin, or some 
other spirit. The gold-leaf, cut up by a round-edged 
knife, is taken up on a flat hair brush ; and this is brought, 
with the gold downwards, very near to the place to which 
it is to be applied. When it comes within a short distance, 
generally about half or three quarters of an inch, without 
any farther attention from the artist, it flies from the hair 
brush to the surface on which it is to be laid, and clings to 
it, and embraces it with such exactness, as to cover every 
roughness. The gold, apparently, makes just such an 
effort as it does when attracted in the gold-leaf electrome- 
ter; and it appears to arise from the same cause, viz. an 
electrical attraction. This attraction is obviously produced 
by the evaporation of the spirit. 

. Evaporation is well known to produce electrical excite- 
ment, and to generate opposite states of electricity in the 
contiguous bodies. We should, therefore, expect the 
attraction to be strongest, in the case of those bodies which 
evaporate most readily; accordingly the gold-leaf is less 
powerfrdly attracted when water is substituted for spirit. 

The success of the gilder appears, in these cases, to 
depend very much on the exertion of a principle which he 
is very little aware of. It would seem that, but for this, it 
would be scarcely possible to apply the leaf with entire pre- 

* From SUUmamU Ameriemi Jouimal irf 'Science end ArU. 
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cision to all the varieties of surface produced by the carrer» 
We have thought it worth mentioning, as a happy illustra- 
tion of a scientific principle, occurring in the practice of 
the Arts. 



LIST OF PATENTS FOR NEW INVENTIONS, 
which have passed the Great Seal, since Sept. 1822. 

To John Collier, of Compton-Street, Brunswick Square, 
in the county of Middlesex, Engineer; for certain im- 
provements upon Machines for Shearing Cloth. Dated 
Sept. 27, 1822. — To be specified in two months. 

To William Goodman, of the city of Coventry, and the 
borough of Warwick, Hatter ; for certain improvements in 
Looms. Dated Sept. 27, 1822.— In six months. 

To John Bourdieu, of Lime-Street, in the city of Lon- 
don, Esq. ; in consequence of a communication made to him 
by a certain foreigner residing abroad, for a method or 
means of improving the Preparation of Coloiu's for Printing 
Wove Cloths. Dated Sept 27, 1822.— In six months. 

To Benjamin Boothby, of the Iron Works, Chesterfield* 
in. the county of Derby, Iron-Master ; for an improved 
method of manufacturing Cannon-Shot ; by which, a supe- 
rior Shot is produced in the solidity and smoothness of its 
external surface. Dated Sept. 27, 1822. — In two months. 

To John Do well Moxon, of Liverpool, in the county o£ 
Latneaster, Merchant and Ship-owner ; and James Eraser, 
of King-Street, Commeroial-Koad, in the county of Mid- 
dlesex, Engineer ; for certain improvements in Ship*s Ca- 
booses, or Hearths ; and also for Apparatus to be occa^ 
sionally connected therewith, for the purposes of Evapo- 
rating and CondensingWater. Dated Sept 27, 1822. — In 
six months. 

Td Frederick Louis Talton, of New Bond-Street, in the 
county of Middlesex, Watch-Maker ; for certain improve- 
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ments iiv. or additions tOf Watches (^r . Chronometers ii^ 
general ; whereby they^may be produced capable of maf k? 
ing or indicatuig 'the precise moment of any desired obser- 
vation, or rapid succession of observations ; and without the 
necessity of stopping the regular movement of the watchj 
as in ordinary Stop- Watches. Dated Sept. 27, 1822. — 
two months. . 

To Thomas Timothy Binninglield, of High-Street, White- 
chapel, in the county of Middlesex, Tobacco Manufac-r 
turer; . and Joshua Taylor Beale, of Christian-Street, Saint- 
George's in the East, Cabinet-M aker ; for certain improve- 
ments on Steam-Engines. Dated Sept. 2T, 1822. — In six 
months. 

To John Whitcher, of Helmet-Row, Old-Stxeet, Saint 
Luke's, in the county of Middlesex, Mechanic ; /Matthew 
Pickford, of Wood-Stree<^ in the city of London, Common 
Carrier; and James Whitboum, of Gbswell-Street,.in tHe 
said csounty, Coach-Smith ; for certain improvements in th^ 
constructioTi of the Wheels of all Wheeled-Carriages, an4 
of all other vertical Wheels of a certain size. .Hit^ei 
Sept. g7, 1822.— In two months. \ 

To James Frost, of Finchley, in the county of Middlesex^ 
for a new method of casting or constructing Fomida^ons, 
Piers, Wails, Ce^ Arqhes, Coliiipns^ PU^^^ Moyd^j 
ingSj'and oth^r {Imichments to Building^. '.Dated Sept, j^T, 
1822.— In two moiijths; ; ' ! ' ' ' \ " 

To Samuel Pratt, of Bon4-$treet^ in t^^ 
dlesexy Trunk and Ca^upfequipage Manu^ ; for ce^^ 
tain improved Straps or Bands, to be used for securing 
Luggage upon Chdses or Coaches, or for securing pro- 
perty generally, when placed in exposed situations. Dated 
Sept. 27, 1822.— In six months. 

To Thomas Binns, and Jonas Binns, both of Tottenham- 
Court Road, in the county of Middlesex, Engineers ; for 
certain improvements in propelling Vessels, and in the con- 
struction of Steam-Engines and Boilers, applicable to pro- 
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pelling Vesaelsi and other purposes. Dated Oct 18, 1892. 
—•In six months. 

To William Jones, of the parish of Bedwellty, in die 
county of Monmouth, Engineer ; for certain improvements 
in the manufieusturing of Iron. Dated Oct. 18, 1822. — In * 
two months. 

To Stephen Wilson, of Streatham, in the county of 
Surrey; for a new Manufacture of Worsted. Dated 
Oct. 18, 1832.— In two months. 

To Samuel Francis Somes, of Broad-Street, Ratclifie, in 
the coimty of Middlesex, Ship-owner ; for an improvement 
in the construction of Anchors. Dated Oct 18, 1822. — In 
six months. 

To Uriah Lane the younger, of LamVs Conduit-Street, 
in the united parishes of Saint Andrew Holbom, and Saint 
George the Martyr, in the county of Middlesex, Straw- 
Hat Manufacturer ; for his improvement in the Platting of 
Straw, and in manufacturing Bonnets and other articles 
therefrom. Dated Oct. 18, 1823. — In two months. 

To John Williams, of Comhill, in the city of London, Sta- 
tioner ; for a method to prevent the frequent removal of the 
Pavement and Carriage Paths, for laying down and taking 
Up Pipes, and for other purposes, in Streets, Roads, and 
Public Ways. Dated Oct 18, 1822.— In two months. 

To J oseph Brindley, of Frinsbury, near Rochester, in the. 
county of Kenl^ Ship-builder; for certain improvements in 
ihe coiistruction and building of Ships, Boats, Barges, and 
other Vessels for Navigation. Dated Oct 18, 1822.— In 
fix months. 
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XCII.^On an Improved Physeter or Percolater, and other 
Filtering Apparatus ; and also on a Drying Siove, and on 
a Compound Press, used for making ^Madder and dihmr 
coloured Lakes. % Mr. Georoe Field. With Remarks 
ly the Editor. 

[Concladed from p.348.] 
WITH pITQ ?LATM 

OF A COMPOUND PRESS. 

I HAVE now to submit to die judgment of the S^ety^ the 
foUowingGompoundPress^contrived for the doublib purpose 
of pressmg by weight and power. 

^ Pressure is a mechanical subject of no mean extent and 
application^ both nature and art effecting many important 
operations by its means. These means are ekhelr active, 
passive^ or compound. Active, is the application of the 
taiechanical powers; passive by weight; and compound, 
when both these are unitid. 

The principal and^ superior advan|agej| of pressme % 
weighty are, that, it i$ equal^ and contwii^ without at* 
tendance. Its disadvantages are, that its force is compara- 
tively small ; and that the power required to manage it, is 
equal to that which it exerts in pressing, while its compara- 
tive bulk is excessive. The principal and superior advan^ 
tages and disadvantages of pressure by power ^ are exactly 
Ihe reverse of those by weight strong, but not continuing ; 
easily manageable, but requiring attendance ; and of little 
comparative bulk. The design in the present invention is, 
io unite these advantages ; and to correct the dbadvantages 
by opposing them. 

VOL. ir. D D 
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Plate XV. fig. 5, is a compound press, for extracting 
tinctures, &c. ; b, the screw ; m, a hard bell-metal socket 
(represented in section), on which the nose of the screw 
actsy when pressed^ down«. This ^oj;k;et is ffi^i tp. the 
play-board, and contains oil withm it n, the sides of a 
cast-iron rim, surrounding the play-board, and forming a box, 
to contain two, four, or more, square cast-iron half-hundred 
weights, to load the press with occasionally, o^^ a bri^ji^ 
or staple, t]||rough which the cylindrical end of H^e screw 
pai^es; and is kept hojoct rising entirely out of it, by a^cdlar 
fixed on its nose by.ineans 6f- a^ pin passing, tjirou^h it 
This bridge allows the loaded play-board to descend with- 
out impediment from the screw, ajnd thus keeps up a con- 
stant pressure on the, substfince to be pressed, and which is 
contained in a bag, q, &c. This pressure can be increased 
or diminished at. pleasure, by putti|\g more or fewer 
weights in the box ; and ^nally,. tlje,.p9iwer of, the ^jpi^T 
itself can be exercised, eit}ier to. get out th^ r^pi^jpi^ 
dregs, or to raise the box and wei^ht^ up agaia^ 
- Fig. 6, an end view of the press ; p, tyro, of four roU^rs, 
to g^ide the play-boar^ oC the press. 

I have the honour to be, with great r^sjpep^ Sil^, 
Your obl\ged humble Sery^|fiifi, 
Hpunslow, M^irch 2Q, 1815. (Jr. FuLD, 

To C, Taylor y M.D, Sec. ^ 

■ ■ ~^ " 

REMARKS BY TttE. EDITOR, 

Having formed part of the comimtte^ which went tQ MxM 
Field's to inspect his apparatus;^ we cannot omit this^oppp^- 
tunity of expressing the higk gratification we experif»nc^4 
from the sight of it j and also in the gr^at ingenuity he hi^4 
displayed, in coijverting, what had bfien originally a tvor 
stallei^ stable, aiid.tlje Ipft oyer it, into.a cQmmodiQUS.miaiu- 
factory for colour-making ; and we feel great, plejaaure.iil 
suj^oimng thjs following additional particulars for theinfiv:^ 
mation of our readers. 
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The Physeier was placed on the ground-floor, and over it 
was fixed a large tub, the top of which was even with the 
floor of the loft abovCi and had a cover to shut over it, 
when not required to be open, and thus formed part of the 
floor of the loft. In the loft was another tub or water ves- 
sel, let through, and resting upon the wall of the loft, 
into which the water was raised, by a lifting and forcing 
pump, from the well. This pump was placed on the 
ground-floor, and — ^in order to inform the person who 
worked it, and also persons in the loft above, of the d^th 
of the water in the tub — sl cork bung floated on the water, 
from which a line passed over two pulleys, and descended 
to the ground-floor ; on this line two beads were tied; and 
agwist the walls of both rooms, similarly graduated scales, 
drawn upon paper, being fixed-^the beads indicated the 
dejpth of water in the tub* In the bottom of the tub over 
the physeter, a conical plug or valve was placed, which 
could at any time be opened, to permit the contents of the 
tub to flow into the physeter, and be closed again. 

Pipes, with cocks to them, supplied this tub, either with 
water from the reservoir, or with coloured liquids from a 
square copper boiler set in brick-work, erected in the loft, 
as the process required* 

The Drying Stovei was also situated in the loft, by the side 
of the boiler. . v 

The. Compound Press stood on the ground-floor. 

Besi%s the articles enumerated, the ^per room also 
contained a Steel Mill, for grinding those colouring drugs 
which Mr. Field could not obtain ready ground ; nests of 
shelves, with bottles properly labeled, containing chemical 
tests, &c. ; tables ; a chemical stand, for operating with a 
lamp ; supports agdnst the walls for filters ; other filters 
upon moveable stands ; &c. &c. 

' The madder lake, in the state in which it was filtered, 
was in the form of a pulp, from which it was exceedingly 
difficSilt to extract the water by the ordinary means : and 
here the physeter was of most essential benefit ; as when the 

D nS 
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pressiire of the atmosphere was induced upon the .filter, hf 
removing the air and water firom beneath it with the pump^ 
the water in great part was extricated immediately ; the 
lake was then taken off the filter by means of a porcelain 
spoon, put into the tinned copper or iron trays, and dried 
in the stove. 

It will be seen, from the above statement, that no use was 
here made of the numerous chalk stones usually employed 
by the colour-makers to dry their colours upon, they being 
eAtirely superseded by the employment of the physeter and 
au*4Ptove ; and, indeed, Mr. Field merely used one in the 
lofi;, for trying small experiments upon, and to save him the 
trouble of going below to the physeter. 

The silk strainer of the physeter was readily cleaned, at 
any time, by merely washing it with a wet sponge ; and/ 
when it happened that a small hole might be made in it, he 
readily closed it, by dropping melted sealing-wax upon it. 

Mr. Field preferred the employment of silk lutestring for 
filtering in general, to that of any other material, as 
paper, &c. ; for, when most of the water was drained o£^ he 
could wring the precipitate nearly dry,-^a thing totally im- 
possible in using paper : it is also exceedingly durable, and 
easily freed from colouring matters, by rinsing with water. 
When, however, he had occasion to filter caustic lie, whteh 
would have acted upon the silk, he employed filters of linen 
or cotton cloth. 

Immediately after the description of the physe|pr ap- 
peared in the Society's volume of Transactions, a patent 
was taken out, to endeavour to secure its application to the 
extracting of molasses from sugar. 

XCIlL'^On Grinding and Polishing Lenses, Jilr Optical 
^ Purposes. By the Editor. 

For the knowledge of the following valuable manipulations, ' 
we are indebted to an old and experienced workman, forr 
merly in the employ of the celebrated Mr. TuUy, .qt 
Islington, 
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Sbitor on Orinding and Polishing Lohm^ ^^i 

W THE GUAGES FOR CONTEX COKOAVE GRINDING*1X>0LS. 

The mode 6f forming these is truly ingenious. A gla* 
2ier*s diamond being fixed near one end of a bar of wood> 
ih the proper situation for cutting ; holes are made through 
ihe bar at propier distanceis^ according to the lengths of 
the foci of the intended lenses ; aiid a piece of crown win- 
dow-glass^ being secured' firmly upon a table or work-^ 
bench^ a brad-awl is passed through one of the holes in 
the bar, and affixed in the table, as a centre; and ihW 
piece of glass is then cut through with the diamond, thus 
forming correspondent convex and concave guages at onde. 
The edges of these guages are then rubbed or ground^ 
against each other in the following manner. One of them 
being securely held upon a table which is wetted with a 
mixture of emery and water, the other is rubbed against 
k, continually changing their sides and ends, until the 
eurves are perfected. The workmen generally prefer, for- 
this purpose, those pieces of crown glass which have upon 
diem, parts of the smooth rounded edges of the semi-circular 
plates of glass. 

W THE PATTERNS FOR CASTING THE GRINDXNG-TOOLS FROM. 

A convex and concave pattern is turned in well-seasoiied ' 
wood, to the exact curves of die guages, of aproper thick* 
ness for the tools, and having short cylindrical stems at 
their backs, with screwed holes in them| to fit upon the 
screwed arbor or mandrel of the lathe. 

OF THE GRINDI^G-TOOLS. 

From each of these patterns, a cast-iron and.a brass tool 
must be formed ; and screwed holes being made at their 
backs, to fit upon the lathe mandrel, their sur&ces must 
be carefully turned to the guages. In order to remove the , 
marks of the turning tools, pieces of old broken flat files 
are laid in or upon one of the surfaces ; the backs of the 
pieces of files having previously been coated with a suflSr. 
cient thickness of the cement to be afterwards described; 
the other corresponding convex or concave grindingrtqol,. 
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must then be heated over a fire, until it will cause wat^ 
dropped upon it, to hiss or form air-bubbles ; when it is to 
be Applied to the cement on the pieces of files^ and be 
immediately cooled, by wiping its back all over with a 
sponge wetted with water. The pieces of files are then 
to be worked or rubbed over every part of the turned sur- 
&ces, to bring them nearer to truth ; and finally, blQckft 
of lenses must be ground in them, to perfect themj in the 
manner to be hereafter described* 

TO PREPARE THE GLASSES FOR GRINDING. 

These must be chosen of the proper thickness and quality 
of glass, as free as possible irom veins or blebs ; and be 
clipped (or nibbled, as the operation is termed,) by means of 
well-known iron instruments, into equally-sized drqular 
pieces. Seven of these are usually ground at once ; viz» 
one in the middle, and the others surrounding it. Before 
finishing them in the brass tools, however, they are rou^- 
ground on the cast-iron tools singly ; in order to which, 
their backs are coated with cement, to a sufficient thick- 
ness to form handles to hold them by, by pouring the 
melted cement from an iron ladle upon them in succes«i(Hi» 
as much at a time as will conveniently lie upon them with- 
out running off, and renewing these coats till the required 
thickness is obtained. 

These are then worked in or upon the cast-iron tools, 
with the assistance of that kind of emery termed by the 
makers, No. % corn emery, and water, until their sur&ces 
^ shall have become nearly convex or concave ; the tool 
being placed in a shallow wooden trough, to catch and 
retain the emery, which is afterwards washed over, (in the 
manner to be described,) to finish the grinding. 

OF THE CEMENT FOR FIXING THE GLASSES ON THE GRINDING- 

TOOLS. 

' This cement is made of common pitch and sifted wood* 
aahes from the biscuit-bakers, melted together in proper 
proportions to give it a due consistence, according to the 
temperature of the weather. ^ 
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ON FINISHING THE GRINDING OF THE LENSES. 

The rough-ground gladises being placed* m the manner 
above described — with their faces in or upon the surface of 
one of the brass grinding-tools (the cement on their backs 
having, however, been previously reduced to an exact thick- 
ness, and flatteiied, by the applicafibn of a heated flat-iron 
to each, singly) — one of the cast-ir6n tools is heated in the 
manner before mentioned, applied to the cement on the 
backs of the lenses, and instantly cooled, as above directed. 
Great care must be taken, in' placing the seven glasses in 
or upon the brass tool, to fix the best piece of glass in 
the centre, as that will form the most perfect lens ; and 
also to spe that no two of the other glasses are in contact^ 
but are a little removed from each other. They are now 
ready for finishing the grinding. 

ON THfi PftBlPAItATlbN OF THE EMERY, BY WASHING OVER. 

The emery used for rough grinding in the cast-iron 
tools, is washed over, so as to separate it into six different 
degrees of fineness, in the following manner:— 

It is put into a large earthen-ware vessel, which is nearly 
filled with water, and being stirred up, is left to repose 
for the space of one quarter of a minute, and is then poured 
off into another large vessel ; and so on, in successiouj 
according to the following periods, viz. - 

No. 1. One quarter of a minute. 

2. One minute. 

3. Two minutes. t 
41 Six minutes. 

5. fifteen minutes. ^ 

6. Thirty minutes. 

After having stood the proper time for each degree, the 
emery deposited in the large vessels is put into small 
earthen vessels, which are carefully covered over with 
paper caps, to guard agamst the entrance of dust; and are 
marked No. 1 to 6. 
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OF THJB STAND AND HANDLB FOR THE ORINDINO-T0OLff,r 

. A well-framed stands of a proper height, and not t6o 
wide at its base^ must be provided. This is to be firmly* 
screwed to the floor of the work-shop. On its top a cast* 
iron block is to be affixed, having upon it a male screw/ 
exactly similar to that upcm the end of the klhe mandrdi ; 
and upon this^ the female screw at the back of (he brass 
tool is to be screwed. Into the female screw at the bade 
qf the cast-iron tool, a handle, made of lignum vUm ot- 
other hard wood— of the form of a bulb, or an oblate 
spheroid, of a convenient siase to be readily grasped with the* 
hand, and having a male-screw made to fit — is to be put. 
The tools will now be ready for work; and the operation 
must be performed in the following manner :— 

ON THE MANNER OF ORINDING IN THE TOOLS. 

A little of the washed emery No. I, mixed with wateir, 
f o a thick consistence, is to be taken out of the vessel with 
the fingers, and to be spread pretty uniformly over the sur- 
face of the brass grinding-tooL In order, however, still more' 
to equalize it, and prevent it firom lodging in lumps^ a 
piece of glftss which had been previously ground, of .tiie 
saiiie curvature as the tool, is to be worked in it ; and . tiie 
outer edge of the tool is also to be freed firom the emery 
with a wet sponge. The block of lenses is then to be' 
placed in or upon the brass tool, and the grinding proceeded 
with as follows. — The workman takes hold of the handle of 
the block with his right hand, and gives it a long oval 
moyipment across the tool, carrying it a Uttie beyond its 
edge; and, every second stroke, giving tiie block a twist 
^ith his left hand ; at the same time gradually walking 
round the stand, backwards and forwards alternately, so as 
to give every part of the tool an equal chance of wjear^. ,In 
case the block moves too stiffly, a little water should be 
sprinkled over the surface of tiie tool; and as soon as the 
emery is clogged with the glass, and ceases to cut, it must 
be wiped off, with tiie moistened sponge, both from the tool 
and the lenses ; carefully observing that none is suffered to 
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lodge in the spaces between the lenses. Hhe nejct degree 
of the emery is then applied in the same manner; and so on', 
till each has done its office. No. 6^ however^ is to be ap- 
plied twice^ in order to bring the lenses lb a better and finer' 
surface for polishing. If^ however, during the operation^ 
any scratches are found to appear on the lenses^ eyen when 
viewed with a magnifier, the operation of grinding must be 
repeated. Great care ought also to be taken to wash the 
aponge dean fi*om die different sorts of emery during the 
process. 

TO POLISH THE L£NSES. 

A tool is to be heated and coated with cement ; and for 
large lenses it must be lined with a thick woollen cloth, 
made on purpose ; for smaller ones, with ordinary woollen 
cloth ; and for stiU smaller, with kerseymere : either of 
these, as the case may require, is to be applied upon the 
heated cement, and then be worked in or upon the lenses 
affixed to the block, till it has assumed their curvature. 
The pores of the doth are then to be filled up with No. 6,: 
washed emery and water (or the finest sediment which will 
in time be formed in liie tub, in which the sponge, after 
wiping the grinding-tools, is continually washed), to bring it to 
an imiform surface; and when cooled, putty or the combined 
oxides of tin and lead is shook uniformly over it, from a 
tin box with a lid perforated with holes, and a little water 
is sprinkled upon it. The polishing then commences': — ^but 
the strokes are now made backwards and forwards directly * 
across the tool, not in oval sweeps as before ; and the othe^ . 
directions must be particularly attended to. 

When bpth sides of the lenses have been ground and 
polished, in the manner described, they must be finished 
separately. This is termed rectifying them. 

ON RECTIFYING THE LENSES. 

In order to perfftm this operation, small tools must be' 
cast of the following compound metal, viz. 
Lead, one pound ; 
Regulus of antimony, eight ounces. 
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This compoaition admits of being readily tiumed in ihA 
btbe, with tools wetted with water. 

In order to form the tools, a hole must be turned in a 
piece of wood, to the shape the tool is to be made of; 
namely, with a round flat surfetce^ large enough to hold the 
lens when cemented upon it, and with a stem at the back, 
to contain a female screw, which is to be cast in them 
thus. The mandrel of the lathe is to be placed in the middle 
of the hole made in the piece of wood, and the melted 
compound metal must be poured into the moidd thus 
formed. When cold, the tool is to be finished in the lathe 
by turning it, and its flat face mtist be roughened by maldng 
scratches across it ixk every directi<^ the better to retain 
the cement upon it. 

OF THE CEMENT FOR RECTIFYING THE LEKSESa 

Pitchj one pound ; 
Bees-wax, one ounce ; 
melted together, and strained through a cloth. 

Two of these tools, being coated with this cemeiit whilst 
it is warm, are to be applied successively to the wetted 
surfaces of the lens, so as to take its curvature or curva* 
tures exactly : the cement must, however, previously have 
two gaps or furrows made through it, to the rarfiu^e of 
the metal tool; and these must again be crossed by two 
others, for the extraneous polishing material to lodge on. 

The lens will readily adhere to either of the sur&ces 
formed of the cement, by merely breathing upon it^ and 
can easily be removed again ; which is absolutely necessary 
in this operation of rectifying it. 

The polishing or rectifying is effected with .the finest 
washed putty, applied upon one of the faces formed of the 
cement, whilst the lens is held upon lie other : and tlie 
putty is put into a phial with water ; and only that which 
remains suspended in the water, after being stirred up, is 
employed. 



^ ON OEl^ERIllG THE LENSES. 

This is effected by affixing the lens upon the end of the 
hollow mandrel of a lathe^ coated with a ring of cement^: 
whilst it is warm; and an object being placed before the 
lens^ and a proper sight-hole provided at the opposite end 
qf the mandrel, the mandrel is to be turned slowly roimdf 
and the lens shifted imtil the object appears steady when, 
viewed through it. When the cement is^ cold, the lens is 
to be turned circular in the lathe, by applying a cutting 
diamond to it. 



XCIV.— " Assainissement;" or, Modes suggested for thePr^^ 
servation qf Healthy by Ventilation^ ^c* 

WITH A FiaVRJE. 

The most ancient observations have demonstrated the great 
influence which different situations have upoiH^ie health 
of individuals in all classes. Their habits having removed 
them farther from the simple tastes of nature, have aug- 
mented the causes of malady, and which have increased in 
proportion to the progress of civilization. These results 
are more sensibly experienced amongst the labouring • 
classes y and especially those artisans who are engaged in 
one particular manipulation f ; and who appear to have 
formed a determination to renounce all means of safety, and 
to have employed all their faculties in drawmg upon them- 
selves one common destruction. To this general cause of 
unhealthiness may be added divers others, peculiar to each 
profession. 

We may place in the first rank, amongst the latter^ the 
insalubrity of the air in the workshops,^ caused by too great 
a degree either of humidity or dryness, or by noxious exha- 
lations introduce%into the animal economy by respiration. 
The workmen falling a prey to these unhealthy emanations, 
are marked during their whole lives by a physiognomy of 

• From the DkHonnaire Teclmolopquf. t. Water-gilding. 
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suffering particularly remarkable ; and which indicates an 
internal and continually progressive change, produced by 
these deleterious substances. Thus, for example, in all 
(hose arts or trades where lead, copper, mercury, &c. 
are used, the individuals employed therein have a livid- 
pale complexion, and are generally thin and melancholy.' 
Amongst the latter, very few escape the mercurial tremor; 
a frightful malady, of which we shall hereafter speak It 
is impossible to suppress a most painful feelings when we 
see certain persons, who, by habit or circumstances are* 
attached to such pernicious professions, so heedlessly en- 
during those evils which they seem to have {^ven them- 
selves up to ; and which, indeed, are of their own creation 
they firmly attach themselves to them, notwithstanding that 
the result is always to shorten the term of their existence. 
It must surely proceed from a very great degree of insen** 
sibility, t^j^ persons should persevere in these prejudices,; 
after having witnessed the painful and mortal diseases^ 
which the greater part of these arts and trades yearly send- 
to the hospitals. But this insensibility appears still more 
singular, when we find that the individuals already attacked, . 
still continue to expose themselves to these dangerous in- 
fluences. 

We have then much to combat against, in the application . 
of the most sure and simple means of preserving health, 
with which we have for many ages past been furnished by 
scientific obse^tions: yet, however, it must be acknow- 
ledged, that our ideas in this respect were far from being 
fixed in so positive a manner, as they have been for some 
few years past, by a work which we are here called upon to 
analyse, and which now completes a general system, which ; 
may be termed Assainissement, or the Art of Preserving . 
Health. 

We shall have occasion to shew, that medical observa- 
tions on the exterior causes of maladies, — such as the in^ 
fluences of the atmosphere, in its various hygrometric 
states ; of deleterious gases ; the emanations from certam 
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bodiesj &c. — ^haye been made from tilk immemorialr We 
shall also see^ that Chemistry and Philosophy have ^lately 
thrown much light upon these observations^ and have pointed 
out the means of preventing such distressing results* 
AU the efforts^ therefore^ which remain to be made^ now 
that the problem is solved, should be directed against the 
apathy evinced by some, and the opposition created by 
others. The hygeianic means, ingenious and simple^ which 
have been published «nce the year 1715^ have been yrholly 
neglected, or successively repulsed by inconsiderate oppo^ 
sitions. The history of the first attempts at assainissement 
presents a multitude of interesting facts. We shall here give 
an abridgment of them^ and 9 public a<;knowledgment to 
those men to whom we are so much indebted for their scien*; 
tific observations. 

It is, however, very important to place these observations, 
in chronological order ; as certain authors, who have merely 
renewed them^ with some little alterations, t|itre endea-- 
Toured to publish them as their own inventions. The 
traditions with which we are fimiished^ allow us to trace;: 
these observations as far back as to Hippocrates, a cele- 
brated physician, bom more than SOOO years smce. H^- 
attributed to the air the greatest influence on the physical; ^ 
state of our bodies : " est omnium rex mrborumque* 
causa.* . 

This profound observer had also remarked, that all mala«^ 
dies might derive, their origin from consider^le differences 
in the temperature or in die hygrometric mke of the at-^ 
mosphere. He explains it thus : ^* A calido supramodvm cd- 
lefaciente, a frigido supramodumrefrigerante, a sicca plus aqua, 
resiccante, et humido etiam plus cequo humectante.^ 

He mentioned facts, which x^umberless later observa* 
tions have confirmed, and which prove how many maladies 
are caused and cured by the different states .of the 
atmosphere. 

He cites, amongst other things, a great number of (Sipi-^ 
4emic maladies, which were all preceded by remarkable 
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dianges in the atmo^erCi the seasons, &c; And he was 
led to advise, that, at a time when any dreadful malady at- 
tacked a dty, it nught be freed from it by driving off" the 
morbific air, by means of large fires. 

In 1521, Agricola conceived the idea of unprovuig theict 
6f working of mines, which was then in a state of complete 
barbarism, on account of the dangers resulting fiodi flib 
emanations of the deleterious gases. He tfiiougnt of pro^ 
dudng a cttarrent of ah*, by (be aid of fire. This was the first 
attend Mv^gtitQkting ifa^^ and is the origin of ventila-^ 
tion in generaL It was published in 1550, in ISa work on 
Docimastery. 

In 1614, Keslar, a painter of Frankfort, published the 
faivention of the Italian stoves of various constructions; and 
which indicated a knowledge of the circulation of air occa* 
lAoned by heat. 

' In 1669^01aiiber thought of making the aur circulate on 
die exteiffilr of heated tubeiS, and constructed furmu^es, 
Whose combustion was supported by currents of air broughi 
flrom caves and wells. 

In 1716, the Cardinal de Polignac {Vercy et Laurent, Bic' 
fUmnaire des Sciences Medicales, Art Ventilation) under 
tiie name of Oauge, gave a Treatise to the public, entitled 
*^Meckani^tt6'dA Feu,** de^hoYistrating most of the principles 
on which are founded the construction of caloriferes and ven- 
tilators, and in which he hiade'many ingenious applications*. 

' * He proved t^j^mscending moveroetit of the air, occasioned bj its 
rarefaction, whiWrenders it ligbter in th^ sarnie volume; tte varia- 
tions of the thermometer, in different places aiid heishts in the same 
chamber; and the means of correcting and avoiding the cold draughts 
of air from doors and windoMrs, by giving tiie air a proper a<tcess; 
and keeping the chambers (of sick people especially) at an equal 
tenaperature of any degree required. 

' He has eiven means of mea^ring the force of the air, atid conse- 
quently of ascertaininr the quantity entering by any given opening* 
and in any determined time. In fact, it must be remarked, thatm 
this Very interesting' work, are ct>ntained the principles Imd the' £tsl 
ideas oi every invention made since his time. One may. better ^udge. 
by the conclusions at the end of his work, of which we here giv^ an 
eitract. 
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He laments, iha;t; the persons charged with the care of 
these inventions, either refiised to make use of the very 
ifimpleimeaiKi of preserving health which he had pointed 
out ; oc, if they did consent to use Ihem, in consequence of 
their being so badly executed, their intended effects were 
tolaUy destroyed. We shall have occasion to .mention in 
t^e latter part of this article, that D'Arcet, notwithstanding 
ail the proofs he afforded of his numerous successes, met 
i^itk the same hindrances in the complete applidition of his 
Aeory. 

In 1715 (inthescutne yesu?), Desaguliers published^ in 
England, a translation of Gauge's work> with th^ additional 
information that pit*<Qal might be substituted in place of 



1st. The fire is lighted quickly, without blowing,, or small 
woo4. 

2d. The. fuel is myre econoiiiized, and the heatmaj^be commmii^ 
cated to the various apartments^ 

3d. The desired temperature may be obtained aliffis^ iastaMa^ 
npously, and without- ropdifying the "fire.. 

4th. The division of the heat is very eq^al. 

5th. The^ exterior air can no longer rush in^ by the chihlcs of tie 
windows Qjr doors^, nor fprH^ cold draughts. 

6th. The hot air is diffused to a gjreat distance frpm the fire. 
. 7th. By meai^ of tbe circulation of hot air, a bed, &c. may be 
Inarmed. 

8th. The air which is respired is continually removed, and fresh 
air is incessantly breathed, and at whatever degree of temperature i§ 
required. 

' 9th. Hupid air may in a very short time be driven away, and be 
entirely replaced by dr^ air. 

10th. The fufniture.is p9eserved.fromlHimidi|Mand the healtli is 
less subjected to alteration. 

' llth. The warmth may be preserved during the night after the 
fire is extinguished. 

12th. There is nothing, to fear from smoke, or its ^unpleasant 
effects.' ' 

ISfch. The fire may be extinguished in an jnaiUittjfc^'if likely to set 
fire to the chimney. 

141ii. nif he channels for the smoke cannot possibly communicate 
it from one chamber to another. 

i5th.' These principles may be applied in various ways to the .ope- 
rations of chemistry. 

16tb. By means of particular screens, we may see the fire, without 
scorching the eyes. 

17th. We see here the mechanism of perpetual bellows. 
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wood, with adTantage; and afterwards inadeteverialciiri^ 
experiments, irfiich completely oyertumed [many deeply- 
rooted prejudices, by shewing that the air, after having 
been heated to a red heat in an iron pipe, was, on coolinig^ 
as proper for respiration as ever. 

In 1720, he invented (in consequence of some^hinfes de- 
rived from a workman) a method of drying and preserving 
malt^ by means of currents of hot air. 

In 1723; he made an useful application of one of Ganges 
inventions, in purifying the ur of the House of Commons 
during its sittings, and which had been rendered very im- 
pure, owing to the great number of Members assemblings 
and the numerous candles employed in lighting it** 

In the year 1723, the detail of some ezperimenta, 
made to expel the bad air from mines, and to introduce 
respirable air in its place, by means of pumps, was pub« 
fished in the Transactions qf the Royal Society of London^ 

No. 4oa 

In 1736, Desaguliers substituted, in the House of Com- 
mons,— in place of the apparatus which he had made 
use of in 1723, and which had not been used for a long 
time, — a centrifugal wheel, on the principle of Hesse, 
and Papine*s bellows; and the effects of which were ezacdy 
the same. 

This machine extracted the vitiated air from any room, 
and introduced the external mr in place thereof It was 
worl^ed by a nyp, and was called a FentUator. Thb man 
regulated it as required by the Speaker^ to renew die air 
when necessary. 

In 1739, Sutton conceived the idea of renewing die air 
in the holds and between the decks of ships. The obser- 
vation which gave rise to this project is rather curious^ and 

• The success of this happy expedient, however, was rendered of 
short duration, hy the conduct of the porter^s daughter, to whom 
these new arrangements gave some trouole, who completely baffled 
the enterprize, hy lighting the fire of the ventilator, which was ea# 
trusted to her care, at an improper time. 



. On Modes for thtPreien^atm, of Health. 37f 

may be interesting. He remarked, that in a room which 
had three chimneys, on the doors being shut, and fires 
lighted in two of them, the air rushed into the room with 
.great violence by the third chimney ; but that when fires werG 
lighted id aU the three chimneys, the external air was at- 
tracted with such force, thatjvery heavy doors were opened 
. with great violence by its action. 

In the execution of the project which Sutton had con- 
.teeived, he met with great and inconceivable opposition, 
principally fi*om the Admiralty, and those o£Scers of the 
Navy who were so much interested in restoring salubrity to 
the lower parts of vessels, firom whence the germs of so many 
maladies originated. 

He at length addressed himself to Dr. Mead, who, attri** 
buting the origin of most diseases, and amongst others the 
. scurvy, to impurities in the lur, comprehended immediately 
• the meiisures recommended by Sutton ; and by. the advice 
of this distinguished physician, experiments were publicly 
-made of them. 

In 1741, these experiments having completely succeeded} 
his Majesty ordered that all vessels belonging to the Navy 
should be provided vnth ventilators. 

Sutton's process consisted in making the air, which sup- 
plied the drai]||^ht of the fire employed for the ordinary 
uses of (the ship's crew^ proceed through tubes, the extre- 
mities of which opened either into the holds, between 
decks, or into any other part, firom whence it was thought 
necessary to extract ihe impure air^ and replace it by 
firesh. 

Sutton complained that Hales, knowing of these means> 
had not mentioned them« He made the following compa-^ 
risons between his machine, actuated by fire; and the Lever- 
ventilator of the latter : 

Hales's machine requires labour to work it, as it is put 
in motion by men ; the effects of this machine are inter- 
rupted, and it takes up considerable room.— The fire- 
machine costs nothing in working, at it is acted, upon by 

VOL. 11. E E 
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the fire requisite for the use of the vessel ; the effects of 
this machine are constant ; and^ finally, the tubes are easify 
fixed, and require but little roouL" 

Another machine was also projected in Sutton*s time, to 
ventilate the lower decks and holds of ships. Thia machine 
is composed of a large conical wrought-iron tube, open bJ^ 
both ends ; but the upper part of it was formed upon a 
plan so as to taper from the largest part of the cone, al an 
angle of 45^, (If this description is not well understood^ 
the form of tiie tube may be easily conceived by eomparisig 
it to a very long trumpet) This tube is fastened tp the 
mast, and is thus supported in' a vertical po9iti<»i-»-its lower 
part is fixed to the deck, and communicates by tubes be-* 
tween decks to the hold. The sails were so managed as tot 
be brought near to the upper and largest part of the 
«one, and so as to reflect the wind fi-om whatever quitter it 
might blow to this opening. It was supposed that t^ air 
ihus driven from the top of the tube to the bot^m, blew 
with more or less strength into that part of the vess^ tb^ 
^shed to ventilate. All this*^ apparatus, difficult to erect, 
faaving very irpegidie^r efifects, and -sometimes even beconnnig 
useless, when the ship was becalitied-^<whicb ia^ indeed, 
when theTenewal the air in the difierei^t^piirts of thfi^ 
vessel is most necessary ;-^all th£s appaj;»tus> I say, was 
worth nothing, and unjustly prevebted ike adopticni of 
Button's apparatus, from which was derived' tbu idea of 
sail ventilating, in the hope of dispensing wit& the vonti^ 
lator of the latter. But a ishort experience of^l^so imps?« 
feet means did ample justice to his invention. 

In 175S, Sutton's fire machine was established iu the 
eoal-mines of Balleroi, in Normandy, with great success* 

In 1740, Hales published an excellent memoir on various 
hygeiania means, which he proposed for the equipment of 
vess^U r and among which^the most important were, diffe* 
rent modes which he suggested of ventilation, by mews of 
isery Ingenious bellows. 

ft is to him we owe the first idea of dryteg gun^pawder 
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iiy meaiis of currents of dry air^. He appHed the same 
IneAods to tlie drying of hops^ cloth^ feathers^ corn, 8fc. to 
preserve these substances. It was also used for ventilatingp 
fliringy ieooliiigy warming, or preserving dry^ warehouses^ 
|iospilalS| chambers, dove-houses, &;c. ; to destroy rats and 
mice, by blovHrng into the parts infested by these ani^ 
fualsy sulphurous acid for a time, thereby forming an irre* 
irpirable atmosphere. The same ventilator will afterwards 
Intrj^duce <be externa} air^ which will in a few minutes 
entirely drive away the sulphurous vapour* He used the 
$ame means to sweeten the holds of ships^ or rooihs which 
might be infected by certun diseases, filling them with 
rariow vapours ^ such as those of aromatic vinegari ^ssen* 
lial oilg, &G, tod renewing the ahr frequently* 

These various means were used much success in the 
^prisons of Porchester Caistle, Wmchester, and Newgate ; 
jn St George's Hospital, those of Northampton, and 6ris» 
|;oI ; and also in the Small-Pox Hospital* 

I shair now give a descriptit^ of Hales's bellows, and 
.^ireffibcts. 

His eenixi&gal bellows are now too well known to render 
it neices8(^ to give a long descriptbn of them here* jSuf^ 
^ce it to say*, that this machine is very sunpte in its <K>n» 
UtrwdoHf and coi^enient for use* The air is attrapted by 
fihe rotation of many planes turning on the same axis, and is 
driv^, by means of the centrifugal force exerted by these 
plane aurfiikces, from the centre towards the eircumferepoe 
of ik(t machine* It is easy to conceive that the air is pow» 
erfrdly attracted towards the openings formed near to the 
g^(i9|and1]^ititis dischltrged with eonsideritbt^ force through 
the tuba adapted to Ibe wcumference of the machine* 
We may then, by means of pipes applied to this machine, 
extraiet the air from ^ny place, and force a pprrent of 
external air into it^ If to the centre of this ventilator, a 
tube is adapted which communicates with a vessel ^ed 

f The Barpo Champjr has in qjut timei revivi»d the use pf tbis 
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' with any gas at pl^sure : on working the machine^ this 
gas is conveyed^ by the tube of emission^ into whaterer 
place it is intended to be introduced. 

He has likewise described the construction of a rectan- 
gular, and partly cylindrical bellows. Those which he 
most generally employed in ventilating on alarge scale, were 
made double, for the purpose of producing a conti- 
nued effect, by their alternate action, (each part was mada 
alike, and of the same dimensions, viz. 54 inches long> IS 
inches wide, and SO inches high), and was formed of a rec- 
tangular coffer. A, B,C,D,E,F, (see fig. 1, Plate XVL) 
separated into two equal spaces by a diaphragm, (or t 
plane, parallel to the two other higher and lower planes^ 
A, B, C, and D, E,F), moveable on an interior axis, M,N, 
from A to D, as indicated by the dotted lines. A, M, and 
D, M; and describing in its course the segment, A,P,IX 
This circular part determines the form of the side (or bot- 
tom of the coffer). A, O, D. We may imagine this foni 
to be that of part of a cylinder, of which M, N, is the 
axis ; a rod, R, passes through the upper part of tbe 
coffer. A, 0,D,C; one end of which, K, is fixed to the 
diaphragm by a pivot, and tbe other is attached to a lever, 
to which is given a vertical att^mating motion ; and thereby 
the diaphragm is elevated and depressedi^ At every raove- 
• ment impressed oh the diaphragm by the rod, O, R, is 
effected a simultaneous aspiration of air by one vidve, and 
an emission of it by tbe other. Thus, supposing the dia- 
phragm, when in the position indicated by the dotted 
line. A, M, to be. lowered to, B, M ; by this movement aO 
the air contained in the space, A, D, M, will escape by die 
valve, 1, and an equal quantity will enter by the other 
valve, 3i If then, the diaphragm is again raised, we may con- 
ceive that the contrary effects will take place ; the aireoa- 
tainedin tbe upper space, D, A, M, B, will be impeHed out- 
wardly, through the valve, S; and at the same tniie,thetspioe^ 
A, D, E, M, will fill afresh by the valve 4: and the saaae 
effect will take place at every movement of the diaphn^^ 
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These bellows are constructed of wood, without any lea- • 
ther; their movement is simple, and they are not likely 
to get out of repair. 

According to the dimensions before stated, every movement 
of the diaphragm affords 7 cubic feet of air; two men will 
make 60 strokes per minute, 7 x 60=420 x 60=25,200 : this 
produces, as we see, more than 25,000 cubic feet per hour. 
We may, by calculating the quantity of air proposed to be 
entirely renewed in any given time, determine the dimen- 
sions of these double coffers to obtain greater or lesser 
results accordingly. - \ 

Hales*s treatise contains a great number of important 
observations relative to many of the causes which influence 
the health of seafaring men: he points out also, precau- 
tions essentially necessary to be taken, to prevent those 
maladies which frequently display themselves in ships. 
(To be continued.) 



XCV. — On the Use of the J^lowrPipe in Chemical Analysis^ 
and in the Examination of Minerals. By J. J. Berze- 
Lius. Tran^lat^d from the French of M. Fresnel, ly 
J. Chilpj^en. 

[C!ontinued firom p. S24.] 
OF THE REAGEl^TS AND THEIR USE. 

Cronstedt commonly employed only three Reagents— 
sub-carbonate of soda, borate of soda, and the double salt 
formed of phosphate of soda and phosphate of ammonia. 
I shall henceforth, for the sake of brevity, call these sixuply 
soda, borax, and salt of phosphorus. 

These reagents are still employed; andin the multitude 
bf substances which have been tried since the time of 
Cronstedt, there is not one preferable to either of the above« 
in their respective uses. It is singular, that in the infancy 
of the art, the best should have been hit upon. To these, 
which are the principal, and always in request, others have 
smce been added,— not so frequently wanted indeed^ but 
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* ^hich it is neceiflaary to have at haad for pardcularxiii^ 
I shall treat in suecessioDi of the different salts employed^ 
ftnd explain the object to which each is applicable^ and th« 
method of using it 

''1. 5o(ia.— (Carbonate of soda). We mHy fake in^ifibf 
I'entlyi either the carbonate or the bicarbonate; but both 
must be perfectly pure, and especially free from sulphuric 
acid. The best method of obtaining the bicarbonate~ir| 
to impregnate a concentrated solution of puiified ftodsi 
such as is found at the druggistSi with carbonic acid gas^ 
In this operation the bicarbonate precipitates in the form 
of siuall crystallized grains, which are to be twice washed 
in cold water and dried. The salt, either previously ignite4 
or not, is reduced to fine powder. If not ignited, it is more 
bulky ; but there is this inconvenience from igniting it^ that 
if the knife with which we take up small portions of it be 
wet, the moisture gradually conununicates to the irhole 
mass, and causes it to collect into coarse lumps. 

''.Two principal objects are connected with the u$e of 
fioda; 1st, to ascertain if bodies combined with it be fusibte 
or infusible ; 2dly, to assist the reduction of metallic oxides^ 
In both these respects it is one of the most indispensabk 
reagents^ 

" (a) Of the fusion of todies ly soda. — Avery large ntimber 
t){ bodies have, indeed^ the property of combining with 
soda at a high temperature ; but most of these combinii^ 
tioiis are infusible. It is only with acids and a small num-» 
tier of metallic oxides, includipg silica, that it forms fusible 
eompounds^ which for the most part are absc^rbed by the! 
charcoah 

" Of these ^ompotindi^ the glass formed with silica^ or 
siliceous minerals^ occurs most frequently* With regard to 
the use of soda, niany minutiae are to be observed* We 
take up the necessary quantity with the point of a small 
knife, previously moistened by the mouth to make the 
powder adhere to iU It is then applied to the palm of the 
left hand, and if neoessaryi moistened agaiuj so «8 to form 
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k into A coherent mass. If the substance to be tried hid^ 
pulverulentj it must.be kneaded in th^ hand with the soda^ 
but if it be in the form of a spangle or gridni the soda is 
Applied to its sui^fkce ; it is then heated on charcoal, at first 
to dryness^ aad afterwards till it fuses. Jt Commonly hap'^ 
t>ens^ that the soda is absorbed by the charcoal the instant 
aft^t it is melted ; but this does not prevent its effect on 
the assay : for if it be fusible with the sods^^ it soon afitet 
pUTiips it up ag£dn {la repompe), a continued effervescence 
appears at its surface^ its edges become rounds and the 
iKrhole is transformed into a fluid glass globule* If the 
assay be infusible in soda, but decomposable by it> it is per^ 
ceived to swell up by degrees^ and change its appearance 
without fusing. Ere we pronounce on the infusibility of 
any substance with soda before the blow-pipe, we must trjf 
iBL mixture of the flux with the substance reduced to powder^ 
tf we take too little soda^ a part of the matter remains soUd^ 
and the rest forms a transparent vitreous covering around 
|t ; if we take too muchi the glass globule becomes opaque 
on cooling* 

" The assay may peirhapd contain gome substance, which^ 
being infusible in the glass of soda^ destroys its transpa^ 
rency* In that events to avoid being deceived with respect 
to the nature o( theglas8> we must^ in the two before^eu'* 
tioned eases^ add a fresh portion of the matter supposed to 
be wanting, and thus endeavour to obtain a clear glass 
globule* in genehily it is best to employ the soda in stnall 
successivi^ doses> ob^rving.the changes produced b^ the 
difierent propottions of the flux^ It sometimes ht^ppe^ 
that the glass becomes coloured at the inoment it begins to 
cool, and ends by assuming a thige, which inay vary from 
Jrellow to deep hyacinth red ; occasionally it even becomes 
opaque^ and yellowish browm These appearances occur, 
if the soda contain sulphuric acid or only sulphur, and the 
discoloration is the consequence of the hepar or Hver of 
sulphur, formed by the reducing action of the charcoal*. 
If it always ensue with the same 6oda> it is a proof that it 
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contains sulphate of soda, and must be rejected*, otherwise 
it is the assay which contains sulphur or sulphuric acid. 

Cronstedt and Bergman directed minerals to be fused 
with soda in a metal spoon, because they supposed the ab- 
sorption of the soda by the charcoal would prevent its 
action on the assay. Gahn never employed a spoon in thisi 
ease, for the fused mass spreads over metallic sur&ces, 
whilst on charooalit assumes a globular form, in which state 
we can more accurately judge of its colour and transpa- 
rency. 

^' (b) Reductitm of metallic oxtdes.-^ThiB mode of assaying, 
by which we often discover portions of reducible metal so 
minute as to escape detection by the best analyses made in the 
moist way, is, in my opinion, the most important discovery 
ihat Grahn ever made in the science of the blow-pipe. 
• If we place a small piece of native or artificial oxide of 
tin on charcoal, a skilful operator will be able, with some 
exertion, to produce from it a small grain of metallic tin; 
but if a little soda be added, the reduction is easily effected, 
and so completely, that, if the oxide be pure, it is wholly 
converted into reguline tin. Soda, therefore, manifestly 
favours the reduction ; but we are ignorant of its precise 
mode of action. When the soda surrounds the substance 
to be reduced^ we may imagine that this reagent, which 
by its interposition between the assay and the charcoal 
prevents rather than facilitates their contact, may itself be 
reduced in a certain degree by the action of the blow-pipe; 
the consequence of which is the reduction of the oxide im- 
bedded in the soda, by the base of the soda or its sub-oxide^ 
If the metallic oxide contain a foreign body, incapable of 
being reduced, the reduction of the former often becomes 
more difficult in consequence ; but if we add a little borax, 
this reagent will co-operate with the spda in dissolving the 

^ It IS best to ascertain that the soda does not contain anj sulphate 
before it is used. For this purpose, dissolve a small portico in di»> 
tilled wa^r ; ^nd, to the clear solution add a few drops of muriatQ 
of barytes. If the precipitate be not wholly soluble in muriatic acid^, 
ihe soda contains some sulphate.— C. 
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ibreign substance, and the reduction will be speedily 
effected. This experiment is easily performed, and the 
nature of the metal the more readily ascertained, from our 
generally knowing by previous trials, that of the oxide ope- 
rated on ; hence the reduction is only a confirmation of a 
previous conclusion. — Bergman has described this process. 

" Suppose now, that the metallic oxide be mixed with a 
comparatively large quantity of irreducible substances, and 
that its presence be either unknown, or impossible to be as- 
certained by other similar experiments ;— how are we to 
discover whether the assay contain a reducible metal; and 
if it does, how are we to prove it ? Gahn has given a simple 
solution of this problem, 

'^The assay, being reduced to powder, is to be kneaded in 
the hollow of the left hand with moistened soda, the mix- 
ture placed on charcoal, and exposed to a good reducing 
heat ; then a little more soda is to be added, and the blast 
renewed. As long as any particle of the assay remains on 
the surface of the charcoal, soda is to be added in smaH 
doses, and the blast continued till the whole mass is ab- 
sorbed by the charcoal. The first portions of soda serve 
to collect the metallic particles, which were dispersed 
through the whole matter of the assay, and the final ab- 
sorption of the latter completes the reduction of whatever 
till then had retained the state of oxide. This done, the 
charcoal is to be extinguished with two drops of water; and 
the portion containing the absorbed matter being removed 
^ith a knife, is to be reduced to very fine powder in an 
agate mortar. This powder is then to be washed t^Mh 
water, to free it from the charcoal which forms its lightest 
part ; for which purpose we use fhe little fountain of com- 
pression*. The grinding and waikhing, (the latter requires 
particular attention) are to be repesLted as often as neces- 
sary, till the whole of the charcbal is got rid o£ If the 
assay contained no metallic substance nothing remains in 
'(]ie mortar after the last washing. But if it contained any, 
♦ See p. B23. 
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however Bmall a portion of reducible metal, k will be £)utui 
at the bottom of the mortar in the form of little brilliant 
leayes, if fusible and malleable; or as a powder, if brittle 
and not ftisedi In either case we perceive on the bottom ot 
thd mortar, metallic traces, arising firom the friction of the 
particles of metal against the agate, provided the quantity 
of metal contained in the specimen was not too small. The 
flattening of malleable metals, transforms an imperceptible 
particle into a round shining disc of sensible diameter* 
l^hus we may detect by the blow-pipe in an assay of the 
usual sisci one-half per cent of tin, and even the slightest 
traces of copper, 

''We must endeavour in these experiments, Is^ to pro^ 
iduce as strong a heat as possible, \ff directing the reducmg 
flamC) so as completely to cover die surface, of the fused 
mass ; Sdly, to leave nothing in the charcoal, and to lose 
Hone of the assay when we collect it ; for though the par- 
ticles of the metal may be fused into a globule in some part 
k)f th^ mass, we know not where the globi^e is ; Sdly^ td 
grind the Carbonaceous mass sufficiently ; 4thly, to decant 
very gently> so that only the lightest and finest partidesi 
may be carried off by the water; 5thly, not to attempt to 
ascertain the result till the whole of the charcoal be got rid 
of ; since the smallest remaining portion might be sufficient 
to conceal the Uttle metallic spangles | and the partides of 
the eharcoal themselves^ seen in a certain lighti display a 
metallic lustre> which may deceive an inexperienced eye t 
and lastly, we must not be content with examining the 
iMfivlt with the naked eye> but inspect it carefiilly with the 
microscope ; if it be only to. satisfy ourselves that we hav^ 
judged accurately concerning it* When the bottom of the 
mortar by long use has become uneven, the small cavities 
which it contains are sometimes filled with air, aiid form 
bubbles under water, whose convexity reflects light like a 
polished metallic surface* The nature of the reflecting 
surface is easOy detected by turning the bottom of the mor<« 
tar to the light ; if it be a bubble, the light will be seen 
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^irmigh the ii;>ot it occupies $ but if it be a spangle of me* 
ialf tb6 spot IviU be opaque^ 

" The metals reducible by tliis process (besides the iiobid * 
in^tals) are^ molybdenupQi tungsten, antimony^ tellurium^ 
bismuth, lead> copper^ nickeli cobalt, and iron. Of these^ 
Mtimonyi bismuth^ an4 telluriuiPi are easily volatilized by a 
strong reducing flame. Selenium, arsenici cadmium^ zinci 
and mercury^ volatilize so completely^ that they cannot be 
collected without a little subliming apparatus* 

" The reduction is always effected at the first trials if the 
assay contain from 8 ta 10 per cent of metal : but as iti^ 
proportion diminishes^ more attention and practice are ne* 
cessary to keep it in the mortar, and ascertain its nature^ 
A good method of pr^tising oneself in this kind of opera-* 
tion^ is to select a substance containing copper^ and make 
sevel*al ejcperiments of reductioii with it^ mixing it every 
time with a larger proportion of matter containing no cop* 
per ; thus the metallic standard diminishes with every fresh 
experiment ; and when We have arrived at such a propor-» 
tioui that we cannot effect the reduction of the copper by a 
first operation. We must repeat the trial till we succeed in 
developing it. By exercising oneself iii different trials of 
this kindi we soon become expert in such operations, which 
pnly require a little addresif and practice* 

" If the assay contain several metals> the reduction of these 
oxides is commonly made in glolo^ and we obtain for out 
regulus a metaUic alloy. A few reduce separately, as cop- ! 
per and iron^ which give a regulus of each metal — copper 
and zinc ^ the fbrtner gives a regulus of copper, the latter 
subUmeSk But when the Result of the operation is an alloys 
in order to find what metak it is composed of, we must have^ 
recourse to particular effects produced by other fluxes. 

For want of soda we may employ potassa in all the pre- 
ceding instances; but soda is preferable, first, because its car- 
bonate is not deUquescent like that of potassa ; and, secondly, 
the capacity of saturation of soda is to that of potassa (all 
circumstances being equal) as 25,58 : 16,95, that is to say, 
in the ratio of the quantity of oxygen they contain. 
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^2. Borax. — The borax of commerce shouH be dissolved 
and crystallized afresh^ before it is used for experiments 
with the blow-pipe. Gahn used often to remark, that in 
fusing borax of commerce with soda on charcoal, tiH the 
two salts are absorbed, a white metal is frequently obtained 
from the mass, which seems to be derived from the vessels 
in which the borax is refined. This does not happen with 
re-crystallized borax. 

The borax is kept either in small grains, of the size re- 
quired for experiment, or in powder, in which case it is 
token up like the soda, with the moistened point of the knife; 
Some operators fuse it, to get rid of its water of crystalliza- 
tion, and thus avoid the intumescence, which precedes the 
fusion of the crystal containing water, on the charcoal 
This were a very good precaution, but that the borax soon 
recovers its water of crystallization, and swells up before the 
blow-pipe as at first, though in a rather less degree. I always 
use my borax uncalcined, for the intumescence is a slight 
inconvenience, and it is easy to melt the mass into a globule; 

Borax is used to effect the solution or fusion of a great 
number of substances. According as the matter to be dis-* 
solved is pulverulent or granular, it is spread over the borax 
at the instant of its swelling up, or fixed on the fused glo* 
bule by beipg moistened. In general, we begin by attempt- 
ing die solution of a spangle, because, if the assay be in the 
form of a powder in experiments of this kind, we cannot dis- 
tinguish accurately the parts of the assay not attacked by 
the flux, from certain insoluble substances which may he 
present ; and this distinction is often very important. We 
examine if the fusion of the bodies be effected slowly or 
readily; without any apparent motion, or with effervescence 9 
if the glass resulting from the fusion be coloured, and if the 
colour be different with the oxidating flame, from what it is 
with the reducing ; lastly, we observe if the colour increase 
or diminish by cooling, and if at the same time the glass pre- 
serve or lose its transparency. 

'^Certain bodies have the property of forming s clear ^ass 
wi(^b borax, which preserves its transparency after cooling 



but when sH^tly lieaf ed by tEe exterior flame of the kfiip, 
becomes opaque, and tarns milk-wliite, or is cohmred^ pair- 
ticularly if tihe' flame has been directed on the glass in aft 
unequal aiid intermitting manner. Siich are alkaline eartha, 
yttria,' gliicina^ zircon, the oxides of cerium^ columbium, 
titaniuin, &c. But one condition of this phenomenon is, 
that to a certain point, the glass' be saturated with the 
oxide or the earth. The same thing does not happen with 
aiHca, aluinina, the oxides of iron, maiigai^ese, &c. and the 
presence of silica is snfficieht to prevent the appearance of 
the phenomenon with those earths, which form a glass witli 
borax liable to become opaque; so that it doesiiot ensue at 
all with their silicates, or only when the gkisisis supersatii- 
rated with them. To tvoid' prolixity, I shall say henceforth 
of a body presenting this phienon^non, that its glass be- 
comes opaque ly flaming {au flamber)*. , * 

"3. Sail of Phosphorus. — To procure this salt, dissolve 
16 parts of sal-ammoniac in a very small quantity of boil- 
ing water, and add 100 parts of crystallized phospUitt^ of 
soda ; liquefy the! whole togethekr. by heat, and filter the 
mixture whilst boiling-^hot; the double salt will ^cr^staHize 
as it cools. The mother water that remains contsohB 'com- 
mon salt, and a certain portion of the double phosphate. 
We cannot, however, obtain the latter by evaporating the 
mother water, for the common salt would crystallize with 
it ; besides, the ddub)e salt becomes acid during the evapo- 
ration, and must, therefore, be saturated with ammonia 
when set to crystallize, if we would obtain a further portion 
from it. If the salt of phosphorus be not pure, it giveS a 
glass which becomes opaque on cooling. In that case, it 
must be re-dissolved in a very small portion of boiling 
water, and crystallized afresh. 

The salt of phosphorus may be kept in large grains; or 
in powder. The crystals are generally of a convenient size 

* Another paragraph on the effects and uses of horax follows 
here ; but, as it has already, been given in p. 77, we deem it unneces- 
. wry to repeat it. — Ebiioa.* 
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/or ^xjiferiiDeiit ; heated before the blow-pipa on char cQa l » 
.{tboikup; intiunesces sfitfle, and ipyet out ammonia; ao^ 
:pho8phate of soda remains^ which flows quiedy, and form 
H transparent colourless glass as it cook : it acts as a 
ireagent principally by means of its free phosphoric aGt4i 
atadtheadrantage of employing this salt, rather than the 
add itself is, that the latter is very deliquescent ; much niars^ 
costly, and is readily absorbed by the charcoal* llie salt 
of phosphorus therefore, shews the action of acids oi| Ihe 
assaya; its excess of acid seise on all thdr baseSt and 
forms with thenf more or less fusible double salts, whose 
transparency and colour may then be examined* Conse» 
quendy, this flux is more particularly applicable to tiie ex^ 
amimtion of metallic o;Kides, whose tharacteristie cQl(nqrftif 
•developes much better Aan borax* 

The same flux exerts a repellent action on adds. ThM 
which are volatile sublime, whilst the fixed acids remiabi in 
the mass, and divide the base with the phosphoric, or yield 
it entirely to it: in the latter event, they remain in suepett* 
aion in the gla^s, without dissolving in it. Jn this rospeet 
die salt of phosphorus is a good reagent fot thsr siBcirtei; 
it sets the silioa free, which then appears HqueSed in tbe safe 
mi a gelatinous mass^** 

(To be continued,) 

XCYt-^On the jissay qf Mimrals, ly mecau of the Bh^ 
PipCi By M. H^ussMAN, Inspector-G^al of the Mwm 
atCassel*. 

dBCVMSTAKCES KECESSART TO m OeSEaVBD IN THE VWPJ^ 
p,ATION FOR THE EXPERIMENT'i-VOLUMB OF THE 
FBAOMEHT TO BE ASSAYED* 

It ought to be proportioned to the size of the flames to 
which it is exposed^ If the aperture pf the Wow-pipe be 

* Berzelius in his history of the Plow-pipe says, ia a Note-*-** Pro* 
fessoT Haussman is the only person who pas given an account, at any 
length, of the services which Gahn's blow-pipe b^s rendered to sp« 
wicp, m a roemoir inserted in the ''Minn(ff^Ta8phen^uchdeLcpnh§rif'' 

■ for 
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dniy the diameter of a pin, the volume of the fragment 
ought not to be larger than a pepper-corn. In order to 
support the fragment, we may use Pincers of platina^ 
or with platina pomts at least. 2. A small glass tube or 
cylinder, the ^d of which is to be softened (by heat) in 
order to the fragment to it. S. A small bit of Cyanite, 
according to Saussure's method* 4« Charcoal, of good 
quality, particularly poplar and elm, flattened on one side, 
and with a small hole in it, in which to place the fragment. 
We may coter this piece of charcoal with another piece, 
and in this case a passage 4nust be made for the flame, 
which ought to fall upon the fragment contained in the 
hole. 5. We may compose a stud for support, with char-* 
coal dust pounded in the mucilage of gum tragacanth. We 
must form of this paste parallelopipedons, and dry them 
Blowly. 6* We may use a small spoon of gold or silver, 
but above all of platina, the end of which is fixed in a pipe 
or a wooden handle, to preserve the fingers from being 
pcorcbedr 

As to the method of presenting the fragment to the 
flame urged by the blow-pipe, we may place it Half 
within ttxe flame. % In the yellow part of the flame, which 
'{)roduce8 oxidation. 3. In the blue part, which eiTectstbe^ 
process of reductiont; 

DUUATION OF THE EXfERIMJSNT, 

It depends on the diflerent parts of the flame where tlfe 
body is exposed, and upon the intensity of the heat. This 
intensity depends on the volume of air which the blow-* 
pipe gives out, according to the breadth of its aperture^' which 
fve may vary occasionally ^ if the blow-pipe be properly con^ 

for the jear 1810. — We know not if this be the merooir alluded to 
fry Berzelios; it appeared in the Journal det Mines'* Jan. 1811 ( 
and ODF Article is Men from the translation of il in Vol, XXIX, 
of the Philosophical Magazine. At any rate it contains mqcii 
valuable information, and some important directions wbiph are not 
|o be found in Berzelius's work.a^EoiTORt 
t ]3er9:elius finds the cpntrary effects to take place, Sec p, 74,w 
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structed^; the best is of nietal» and in three pieces^ d tube, 
a reservoir,' and a point in the form of a cone ; the reser- 
voir, placed between the tube and the point, retains 
humidity of the breath, and serves at the same time a? a 
moderator (equalizer), by means of tlie compressed air 
which it contains. We may adapt to this reservoir ; tubes 
of different diameters, and points witli different aperturea 
We may also produce stronger or weaker cuiTents of air. 
The abundance of the current of air depends upon .the 
power of the blowing insti'ument. The air is furnished 
to the blow-pipe either by means of double bellows, or by 
the mouth: the air is taken in through the nostrils^ and 
blown out through the mouth ; this last is the method most 
in use, and is most convenient, as it renders the operator 
more master of the experiment. The stud or support of 
the fragment to be assayed, is to be held in the left hand, 
and the blow-pipe in the right, with the elbows resting upon 
the table\. We may also manage the experiment by 
placing the fragment on a fixed or moveable support ; but 
it is better to hold it in the hand. 

The intensity of the flame is different. -^l. According to 
the state of the air which issues from the blow-pipe : it is 
clear that the stream furnished by the bellows is better 
than that from the mouth ; the difference has but little 
influence, however, on the result of the experiment — 
This intensity is different according to the nature of 
the light employed : a candle, a lamp, or a taper. A can- 
dle is better than a lamp, but a wax taper is best of aO. 
The wick, as well as the taper, ought to be flat ; and the 
flame has, of course, a flat appearance}:. The corrent of 

• Here the great utility of Varley's Blow.pipe, with twa beaks, 
must be evident. See p. 245.-r-£DiTOR. 

t This most important direction is not to be found in BerzeliusV 
work ; and yet we cannot see how it is possible to produce the ef- 
fects described by him, unless the body and hands are thus rendered 
stationary. What would Watch-makers or Jewellers be able to 
perform in their delicate works, unless they operated in this posi- 
tion ? — Editor. 

X The wick ou^ht to be divided lengthways in the middle, and 
the current of air be directed through that channel, ia order t» 
produce the best flame. — Editor. 
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b!^ should be so direct^ as to make the fiiiine act upon the 
fragment at an angle of 45 degrees. 3. Its intensity* is 
difiereht, according to the different parts of the flame to 
which the fragment is exposed. The place wh^re this 
intensity is strongest is the extremity of the blue point of 
the flame. We get iat this point by good mahageniiertt in 
moving the fragments about to where we find it hottest* 

In the course of the experiment we .ought to observe the 
various phenomena presented by the fragments under assay. 

In those which exhibit no conisidierable change in form, 
we must remark /Ae various which they assume, on bcf- 
coming successively lieated, from a faini red to a white heat 
• Phosphorestence^ — When it takes place, pres'entis dsd ta^ 
rious colours, which change sometimes, as we see in the apatite 
and fluorspar. We may remark also the colour assume'd by 
the &ame itself ; the sulphate of strontian, for instance>givi^8 
the blue part of the fliuhe a reddish tinge. As to ch^nges 
in the mineral, these may take place without any alteratioA 
in its form, such as the change or loss of colour; the siu^ 
face may become deeper coloured, either iii thb wh'ole^ fk 
in paii^ as is the case with pyrites. 

. The yellow oxide of iron becomes totally red ; thil 
flowers of cobalt, blue, &c. There is also a change ^df 
colour and loss of lustre iii white mica, lamellated gy psum, 
&c. There is a change in the refrangeiit property when 
the 'molecules of a fragm'ent which Vad diaphanous sepa* 
)rate, from the loss of water of crystallization, or thi 
enlargement of their interstices, which frequently gives an 
opportunity of dis<k>tering the texture of various i3ubstance9, 
such as ponderous spar, &c. There is also a change of 
bulk ; it diminishes in some, as in potters ctey ; and inbrieases 
in others, such as lime, which the action of heat renders 
porous. Various odours and tastes are also developed' by 
heat, and there may be an alteration of forin without change 
of substance, by the extrication of the water of ciystalK-^ 
anition, as in alum, borax, &c. 

DecrepitatioTL — When a mineral binrsts into fragments, 

VOL. II. F p 
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we mutt dwtingttirfi whether the wmm be gi^^U At 
pieces Uurge, or the contrmry. 

Bvapomium.^ln this cate the nelecuIeB of a substsoMte 
art detadkedin the form. of Tapoui^ without my alteration 
ia their sobitanee, as ia water^ ai^reiiry» &o. 

JEag^bfiotiMr^Separation of Ibe huains^ 6f a aBubeia], 
from whidi aik increase of Tolame Results ; as In fanaellated 
gypeun^ apophyllitc^ stilbtee^ trqphane^ fte. 
. J^ffh m ce m e^—lB the fortaiatMtt of small moilqr an^reiK 
jeeneea on the adgies of the fragmabt^ a fhesiomeDasa pro- 
bably produced by the disengagement of gaa. 

4m the siirfiiceof the mttierali as to the pyra|diy*i£te^ 
ptfobaUybjrihedisengagtawatef dufliiodee^ : 

Gmtni SwMng^'^f^^Whin the mmeral iiusseaste ill fOr 
baie^ by the <brmati<m of a maltttUcte bf HtnaU bubUM^ 
schidhgireittheappeafaikcieof frodi ialbifitobea«e«ib«| 
to a diaengagement of gas» or td aderefakpennent of wffHir? 
Ifcis diSoult to s^ whidi. This bet Is reitiaskal^ in th( 
fDeiohite> the kpidolite^ toe 

BoUingt— Is when a nun^i Mteriag into fmqfk. ip^ 
isbts die appeanuice of ebuUilibny at in bof»i# wfew^fpei, 
gadolinite^ prehtiite^ . i . . . " 

. Soimding <if tkf Sdges^As in tab^ 

J%nsj|JUf^-;-As in some •aal)elUes^^ 

Wik--U ixfWii eeH^ molocidee aire ftise^ ai4< ttl^ 
«(f as ia the rock oomposeil quMt^. ^4 Isft^eWTi 
Ae £iit, \^ ito ease, nff^vtd^ aisi^tbod ^ Almyiwm^^^ 
timi wla^^hotharv^ woul^ acft be apj^ 

Scwyii^ui^%^\$i wben the whole vmm pssiM Ivste^i^iif^ 
<fM|i0||i so as 1104 io torn bat J)^t»a gtobnled l iWl 
b^^oftsiii eUo^ites. 

. (>yif/4/i^:a^isa^ mineral assma^ MpW 

cooling, a regular form, like tbe pboapbate of, fW^. 
iu|teof soidi%^a 



ekAikami ^Tik Ai^tkdt tftK ^orm- and substance itiisidErJ 
' dirAtttititm or 0xMtt^n)n;— Wheii all the parts otAkSM^ 
rial, doime x>f th^m, kre cbiiibiiifed with oxygen> ^ 8*1^ 
tewing phenomena result ^— ' 
Consimpiion.-^Slow combuition and Tolatiliiatioh t!>f 'th(§ 
combustible pattieles, ^itfiout Same or smoke ; as in Ihe 
inihracite. 

Infiammation.—'RELTpid combustion vniit flame ; as iti pit^ 
coaL 

Dissipatitm in Smo^e.~lrolatiiizatiott 6f the combustible^ 
j>d:^ts, with ^i^ible smoke, which is condensed, and adhereij 
iistold. bodied ; £is in cod, native antimony, &c. > * 

CkLldnalton.'^Cpn\er&iqn of a mineral into a metallic 
oiide, of an ^^^y ?ofm r this change may b6 cbihpifete, 
or only supeifi(;idl. 

Vl\rificatim.—Cori^^A(yti of a mineral intb a vitreoutf 
fdetaHic oxide. 

CSifiowfefi/iOW.— CwiVfersioft of a mitterid ihtb k itharry 
matter, like coaL . ; . 

iTickfiratiote.'^CbftVehsidn of a initial mtb ashes, by 
efibct of combusddA. It may be mamfeMed at thesur&c^^ 

in the kohleblendi^, at the beginning of the ex|>erim^| 
otiti t)ie whole maln^, sis in th^ braun kohle. 

Reditctiofty-^h etffecited by abstracting t^e' biy^n^^^^ 
to atid or oAet minbtaV^^r; a& M tarbotikte of lead^ tin 
toe?, eiotiab&r, &c. 

"Vf e ought aliso tti obstim the dtctttflstaridei <)f the otfe* 
ph^nom^na^ which ate presented durmg the coiirsetS^f tlie 
experiment':, that U to say, whether A'e minerals art ^^i^y 
tod ifapidly reduced; or glpwly aiid With ciiffieulty t Whe-^* 
fh^t simple or dompdiind— they ate ,6H6ple when ontt 
phenomenon only is presented, as in the fusioil of compact 
feldspar ; and compound, when fieyeral ate, manifested ; 
alid the latter may be sinmltaneous, as in the smell, flanif^; 
amoke, and carbonization of coal ; or sueeeisive, as in tliiA 
^Viiion, swelling, and fusion of borax. 

The change ilhdergbne by a xnineral may be gt^Bitir^t 

F fS^ 
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lesser, as the greater or lesser part of it is attacked. ' Ubh 
versal or partial; — ^universal when all the particles a 
mineral are attacked, as in native antimony, which is totaHji: 
converted into smoke : and partial, when it affects certain 
parts only, as in antimonial silver, where the antimony is 
reduced to smoke, whilst the silver remains fixed^ 

The ways in which minerals act are various, according to 
the methods employed. 

When the assay is made with additions— We must consi- 
der the nature of the substances added, in order to facili- 
tate the fusion of the mineral Amongst the fluxes^ some, 
operate the reduction, and others the .oxidation of . the 
metal, — as nitre. 

The fluxes employed are either used dry, by mixing 
them with the mineral, after reducing it to powder ; or by 
melting the mixture, and forming a paste, which is exposed 
to the action of the flame. Before employing fluxes, it iai 
proper to drive off* the water of crystalliaation from such as 
contain it 

The fluxes most in use are: — 1. Minium, for earthy sub- 
stances. 2. Flmr Spar, which is a very good flux .for, 
gypsum, with which it forms an enamel 3. Gypsum is, 
reciprocally an excellent flux for fluor spar. 4. JBorax,^ 
which is often employed indiscriminately for earthy and 
metallic substances; and which frequently also acts as .a 
reductive flux : before employing it, however, we ought to^ 
reduce it to glass. 5. Nitrated borax, L e. the superabun- 
dapt soda of which, is saturated with nitric acid ; this is one. 
of the best fluxes, particularly for metalliferous substances. 
6. Carbonate of soda, which is advantageously employed 
with siliceous substances. 7. Carbonate of potash. 8. ilfi- 
crocosmic salti which is very efficacious. 9. Glass of phos-. 
phorus, Le. the phosphoric acid reduced to a- vitreous, 
state. 10. JVi/re, which is an excellent assay ibr inflam- 
iiiable substances, and a powerful flux for metallic ones. 

With the exception of. nitre and borax,. w£. may employ 
*^e various ^x^ onfall kin^s of supports; but with thqse 
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"^^^ possess the property of detonating with charcoal, we 
must use the small platina spoon. 

The reductive fluxes are those which either deprive 
minerals of oxygen, or which prevent it from combining 
with them. 

The charcoal which serves for a support, fulfils this 
object; but in order to increase the effect, it should be 
reduced to powder, and be mixed with the mineral before 
submitting it to the blow-pipe. 

Oil is also a very good reductive, when applied to the 
powdered mineral 

In the assays with additional substances, we observe the 
way in which the mineral acts with die fiux if it is fusible, 
or resists fusion. If fusible, we must notice: — 1st, if it be 
tranquilly. 2d, if it be with the disengagement of gas, 
as in the fusion of grey manganese widi borax. Sd, if it 
be in the form of froth. . • 

We observe the time necessary for the fusion, as whether 
it be qmckly or slowly performed ; as also the colour of 
the flux, and whether it be permanent or fugacious. 

The colour may also change according as we bold the 
mineral in various parts of the flame : for instance, thq 
glass of borax v^th a slight addition of manganese, is a 
violet blue colour, while we hold it in the oxidating part of 
the flame; and it loses this colour when we pass it into the 
reducing part 

We observe also, if a mineral has the property of being 
reduced, whether its reduction be complete or incomplete i 
as in the red ore of copper when treated with borax. 

Detonation— Is another phenomenon in the combustion 
of inflammable bodies, which must be observed. 
The Pi^opucTs op Assays may be — 

h A Glass^ i.e. a transparent or translucid body, with a 
glossy or shelly fracture* We must observe if it be efm- 
pactf fioneycombedy or frothy^ ks in obsidian and pechstein ; 
or dear and transparent, coloured* or colourless. 

9* An Enamel^ i. e. an opaque body, with a fracture 
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like yv9X aQ4 aunOar qh^erratioDs as with the a1;K»v^qij||t 
be made. 

. 3. A Sjcoria,i.e. a body generajljr^ opaque; or .s,% wpst, 
transkicid; with a sur&ce honeycqmbed. We nu^t 
observe if its fracture be dull, vitreous, or metallic^ a^it^ 
poloiu? black, brown^ ^e. observe if it j^osswes 

miy polarity, like tbfit of chUirite^ spme micaSj 4fn 
. . j(l Frit^ i.e. f, body, the fir^^cture of whid|;ij premvQt^ 
vitreous particles, and others i^atyilx 
, . ;5., ^ Ri^r^lu^, ie. a metallic glpbule. 

6. An Ochre, or earthy substance, containing ^ ^fftiJ% 
\ we obsierve its colour. 
. 7k AOoke^le^a charry aod9dlularresid 
ffuuch cw^istence after th^ coml^^i^^^ N bituiniDoijui 
fWt ' ' 

Charcoal, a bl^iCk^ light, friablfi $^bst2)nQe^ 99191* 
posed of hydrogen and oxydulated carben. ■■ . 

9. Ashesy w earthy, jjily^ijuJppt, alk^lUia g^ 
^^ntaining molecules of m^^flic o^^id^s ; that ^» Tesiidue 
of the combustion of varipu$bQ4r<9&; in cqI^vP^^Jl is i^rey or, 
whjte, yellow or reddish. 

\0. f^lowersj, a Very fine pidverule.i\t dj^ppsit, jj^rqduc^ 
by the volatilizjEttioh of certain ^ubstance?^. an^ vi^ch are 
attached either to the support^or to sqniejcolii body placed 
above it. l^is deposited matter is so9i^ti,mes a sootj aft 
in coal; sometimes sulphur, and sometimes a n^efalBc oxide ; 
this la$t is of various colours ; that of antimony and arsenic 
is white, and that of lead is yellow. The colour is .perma- 
tient, as in the flowers of antimony ; or changeable accord- 
ing to the temperature of the oxide ; as we see in. the o^ide 
of bismuth, which is yellow so long as ifis ex;p6sed t;o the 
flame of the blow-pipe, and white as soon a? it cqoTs. 

Lastly, we ought td observe the 6hdnges which the pro- 
ducts of th^ experiments undergo sbmetijpe after they * ai;e 
terminated ; as' in the enamel produced ' by the fiision of 
barytes, whidh d ivrdes into smafll fragments a few, hours after 
fusion. 
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a Cheap P<dnt, and on a Family Com-MilL By A Cbit* ' 
- KB8Pdir»B«7. — Im k Letter io the EmrdR. 

Sir; Oetober^i, ni9. 

Living in the countryj and inaccessibly, but by long land 
carriage, I am debarred from availing myself of many ia- 
v^ioiAs, whicli in the neighbourhood of ite metropolis 
cofitribate to comfort and to economy in Kvmg^ without 
ntucd labour to the individual who adopts t£em, or much ui- 
conviBiiience] in procuring them. I am therefore one of n 
pretty numerous population in our comparatively uncivilized 
part of the country, who are obBged to be their own con* 
triiver^, and to direct worfanen incapable of spontanepusljf 
shaking off the habits of iUbieh antiquated practice^ and 
sMH more so, of inventing op even of adop^g hew ones, uii* 
less the most detailed and pointed directions are given tbemf 
As your Publication appearir to be directed more than , 
shy 6Aer to the con^municatlon of the most useful practical 
knowfejge, and for fkciUtatitig the application of science) to 
the purposes of comnlon life, the b^puefit of which I have . 
experienced ?n numerous instances^-^I have no hesitatipli 
in. asking for infbrmation through the medium of your 
Journal^ I shaff be obliged to you, ^erefbre, for your sug- 
gestions on the following heads, viz^ 

1. A temcious tvater-prpof cement, for fastening sUtea of 
large scantling, marbfe, or stone, edge to edge (either mitred' 
or rebated), so as to resist considerable pressure &Qm 
liquids r I mean such pressure as is exerted by Y^ter three 
feet in depths 

& The composition, of an anfijiinat sione Sft vessels t» 
contain liquids; the same, eomposition serving for orna- 
mental purposes ; tor instmu^, for decarHitiKig the exterior of 
those vessels, or for jamb» afnd chimney-pieces. 

3. A cheappinnty whiel^ will render British ffr-timbe/ 
dorable. There are few iirveHtioTie which would be more' 
extenst^y useful, tlwr suf h a preparation for coating out. 
eheap but perishable materials.. 
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4. A cheap and convenient family null, which will gsfasd . 
w^n and easOy. 

Information on these points will be most thaokf^dly ac- 
knowledged by one of your most assiduous readers. 



REMARKS BY THE EDfTOR* 

In respect to the first of these Queries^ we know of no 
better waier-proof cements than the Roman cement, or Tu> 
kell*s patent cement, which is of the same nature* We 
know of no artificial stone capable of retaining water, and 
at the same time resisting the effects of frost or bursting in 
winter. Wilson's substitute for stone jambs and chimne^^ 
pieces will be foimd described in the present Number of our 
Work. As to a cheap paint, we know of none better than 
Yanherman's ; the metliod of preparing which will also be 
found in the present Number* 

' The best family mill beyond all doubt, is the steel null 
originally invented fpr the use of Bonaparte's army of 
Russia, one of which was sent to the Society of Arts, &c. &c« 
by Sir John Sinclair j and an account of it with descriptiye 
engravings was published in the 35th volume of the So- 
ciety's Transactions. Many of these have been made by. 
different persons in this country, and they are getting into, 
considerable use amongst us, as indeed they well deserve 
to do. 

We need hardly add, that we shall feel grateful for any 
farther information on the subject of these Queries, which 
our Correspondents may be kind enough to furnish us with. 



XC VIII.— On Jriifcial Stone Chimney-pieces. By Mr. 
Charles Wilson*. 
JV"o. 85, fForcetterSireet, Borough ^Sowihwtrk, 
Sir, Jon. 28, 181«. 

I BEG leave to lay before the Society instituted for the 
Encouragement of Arts, &c. &c. a substitute for Porthind- 
. *:Frow Vol. XXX. of the Transactions of the Society of Arts, 
Ac. &c. In a Letter to the ^ecretar} . The Society voted the sum 
of Twenl) -five Guineas to Mr. Wilson for this inveAtioii. 
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stoae Chimney-pieces, made by me, and no other person^ 
at present, in this Idngdom ; and with such certificaHes of 
th^u* utility^ as, I trusty will prove satisfactory. 

I am, most respectfully. Sir, . 

Your very obedient Servant, 
To C. Taylor^ M.D> See. Charles Wilson. 

HR* Wilson's process for ARTmcsAL stonb chimney- 
pieces. 

: Take two bushels of sharp drift-sand, and one bushel of 
sifted slaked quick-lime; mix them together with as litde 
water as possible, and beat them wcU up together for half 
an hour every morning, for three or four successive days;; 
hut never wet them again after their first mixture. 

To two gallons of water, contained in a proper vessel, 
add one pint of single size, made warm; a quarter of a 
pound of alum, in powder, is then to be dissolved in warm 
water, and mixed with the above liquor. 

Take about a shovel-ful of the first composition, mak^ a 
hole in the middle of it, and put therein three-quarters of a , 
pint of the mixture of alum and size, to which add three or. 
four pounds of coarse plaister of Paris; the whole is then 
to be well beaten and mixed together rather stifi* ; put this 
mixture into the wooden moulds of your intended chimney-^, 
pieces, the sides, ends, and tops of which moulds are to be ^ 
made of moveable pieces; and they must be previously, 
oiled with the following mixture : 

Take one pint of the droppings of sweet-oil, which costs • 
about one shilling the pint^ and add thereto one pint of 
clear Ume-water, made by pouring boiling water on lumps 
of chalk-lime in a close vessel, till fully saturated : when 
the lime-water becomes clear, it is fit to be added to 
the oil, as above-mentioned ; and on their being stirred 
together they will form a thick oily mixture, or emulsion, 
proper to apply to the moulds. • 

In forming the side or jamb of a chimney-piece, 4lie 
mould is to be first half-filled with the sand, lime, and. 
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hare likewise vent a pot of white lead, winch has been 
ground with prepared fish-oil; and which, when thinned.: 
with linseed-^y, surpasses any white hitherto made use 
of for resisting all weathers, and retaining its whiteness. I 
hope my humble endeavours will merit the approbation of 
the Society, before whom I will, at any -time they diaDpleastf 
to appcmit, make theyarious experiments they may reqahe. 

Relying oa your encouragement, I am, Gentlemen, with 
due respect. Your most obedient humble Servant, 

Thomas Vanhervam. 

yo. S, Betff'ord Place, RotkerWhe, 
December 111*, 1804. 

Torefine tme Ibn of Cod, IVhale, or Seal Oil, for Painii$^; 
with the Cost attending it. 

L. e, d. 

One ton of fish oil, or S52 gallons .... 36 
38 gallons of yinegar, at S«. per gallon ... 340 

ISlbs. litharge*, at 5tf. per lb 5 

ISlbs.white copperasf, at 6if. per do 6 Q 

12 gallons of linseed oil, at 4«. 6d. per gallon . S 14 
3 gallons of spirit of turpentine, at8f. per do, 16 

LM 5 O 

358 gallons of fish-oil, 
13 ditlolinseed.oil, 
2 ditto spirit of turpentine, 
32 ditto vinegar, 

298 gallons, worth 4«. 6d. per gallon, 

which produces . .... L,67 1 o 
Deduct the expense . . 43 5 

L,23 16 Profit. 
TO PREPARE THE VINEGAR FOR THE OIL. 

Into a cask which will contain about forty gallons, put 
thirty-two gallons of good common vinegar; add to this 
twelve pounds of litharge, and twelve pounds of white 
copperas in powder; bung up the vessel, and shake and 
roD it well twice a day for a week, when it wiU be fit to put 

• The titrebos oxide of lead.-^Eoiroa. 

i Sulphate of zinc— Eoiroa. 



iHta&tOD pf whal^y cod, sedl<Hl; (but the-^ojothem 
whale oil is to be preferred, on account of its good eolpur^ 
and having little or no smell ;) shake and mix all together^- 
when it may settle until the next day.; then pouc off the- 
clear, which will be about seven-eighths of the whole. To~ 
this clear part add twelve gallons of linseed-oil, and twet 
^dlons of spirit of turpentme ; ^tx^k^ them well togi^tberi,'^ 
and after the whole has settled two -or. three days^- it will be 
fit to grind white-lead and all fine colours in ; and when^ 
grpui^dy they cannot be distinguished from those ground in 
linseed-oil, unless by the superiority of their colours. 

If the oil is wanted only for coarse purposes, the linseed- 
oil and spirit of turpentine may be added at the same time, 
that the prepared vinegar is put in; and after being Well 
shaken up, it is fit for immediate usCj without being sufiered 
to settle. 

The vinegar is used to dissolve the Utharge, and the. 
copperas accelerates the solution and increases the drying^ 
quality. 

The residue, or bottom, when settled, by the addition of 
half its quantity of fresh lime-water, forms an excellent 
oil for mixing with all the coarse g^ts for preserving out- 
side work, ^ 

Note. — ^AU colours ground .in the above oil, and used 
tot uiside work, must be thinned with linseed-oil and spirit 
of turpentine. 

^ The oil mixed with lime water, I call incorporated oil. 

The method of preparing^ and the expense of the various 
impenetrable Paints. 

PiRST— Subdued Green. x. d. 

Fresh lime-water, 6 gallons, 3 

Road dust, finely sifted, 112lbs. 10 

Whiting, J 12lbs. . . . . . . . , 2 4 

Blue-black, 30 ditto .......... 026 

Wet blue, 20 ditto . . . . 10 6^ 

" •Besidue'bi^ tlie oii, 3 gallons^ , . • 6 

Yfellow-Qchre, in powder,^ «4lb%. l \ ; ; . . 'o ; 2 -t) 

il 4. 1 



Ttni-^i^iitic^ iriA Weigh ' 868 H 

fit for use, td eight pmindu add one t|U«urt of th^ 
porated oil, and one quart of linseedK^il; and it vill is 
iband lo be a pdnt with erery requisite quality of beonfli^ 
durabflitj, ttd ehedpn^ss; aiul in this state of priepaM^ 
Ihm does not exceed tlrb-pence half-petmj per polu!id| 
trhereas the coal-tar paiht of the same colour is six-^piiM^ 
pei^ pound. 

THE METHOD OF MIXIKO THE INGREDIENTS iFOR 
SUBDUED GREEN. 

£irst| poiit SIX gallpns of lime-water into a larg6 tub, 
dien throw in 113 poimds of whiting; sfir it round wetf 
with, a stirrer ; let it Settle for about ah hoil^r, aii^ stir ill 
again. Now you may put in the 1 pounds di^ toad-du^t, 
mix it well ; then add the blue-black, after whicb^ 'the yel- 
low-ochre ; and when all is tolerat)ly blended, tak6 it Oiit of 
ihe tub, and put it on a large board or platform, lind with S 
labourer's shovel mix and work it about »a they do iAOfUiSs 
Now add the wet blue, which mui^t be.previoiisly groiiUd ii^ 
the incorporated oil, (as it will not grind or mix With' auy 
<^er oil) • When this' nf^added to the mass, y^U ttiiy 
to thin it with the incorporated oil, in the propprtf Oft 6f 6W 
quart to ev^ry. eight'poutids ; and theft With Uie Um^d-oil 
in the tome pr6porti6ii ; tod it is ready to be ptit iiito (iSsSbr 



fiiruse. 

Leml CotoHt. t. r i 

Whiting, llSlbs. . O S 4 

Blue-black, 5 ditto . . . ^ 18 

Lead, ground in oil, ^8lbs, , 14 

Road- Just, 56lbs, ...006 

Lime-water, 5 gallons, • > . €f 

[ Residue of the^i}, 24 ditto , ^ ^ .P 

Weighs 25«lbs. . . . . . Z.l • 4 



TjO the alcove add two gallons of the incorporated oil, 
and two gallons p{ linseed-oil to thin it for us^ and ife will 
hot exceed the price of l|i. per pound. 
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JVb/i?,— The lime-water^ wliiting^'. road-dust, and bltie-> 
blatk tftiuilt be first mixed together s th^ ^idd the gtbund 
leafl, first blending it with two gallons trtrd a half of the 
prepat6d fish-oil ;' after which thin th^ whole; with thj^ two 
ga^dnif o^ linseed oil, and two^ gallons of iacorporatefl oil 
and it will be. fit for une. For gardcsHdoors, aad <^ibev i^ork 
liable t6 be in constant use^ ali<tie ij^t of turpentine may 
be added to the paint, whilst laying m, itrhioh will liave the 
desirecl effect. 

Bright Green. «. |<. ^ 

. ll«ibs'.ofyellow.ochr€i ili-^d^, kt 2rf.pcrlb. . 18 3 

168 ditto coad-dUbt • 4 < . » .• i . . . 1 ^ 

lift ditto wetblue,.at^if«p6r lb. • . . « -.. i , jfe 1^ ^ 

19 ditto blucblack, at 3dL ditto ^ . . ^ % 6 

6 ^gallons of lime-water, • .• . . . . ^ 6 

4 ditto fifiha)il, prepared • . • « c . '. ^ v ; =0 IB b 

7|ditfdo incotporated oil,- » ; ^ ; b 18 < b 

7iditt64inseedoil,at 4<. 6i;.pergaUon9 < /• 3 8 9 

weight. Z«.7 15 1 

This excellent bright^^^n.paint does not tt^ir^ 
penoe farthing p^t p6Und/.i*ead^. tdKay bh j jttid tiki iii^fefttor 
'ciialleng^s any i^olburj-lEbkh jjaflite)- 16 p^dilifcd ^ 

Afte^ painting, the colour left in the pot inay%6 'cbV^rcA 
li^lth witj^i*, t^preVaitiV^^^^ tctiA ^6 ytmiiety as 

i;uual, should be, cleaned with,i^ painter's knife, and 'b^ 
iept under water. , . , 

A brighier gr^ may formed by oMWatg ttfe bltie- 
black; and V 

A Kghtet green msy be lAade by the addifion dP ten 
pounds of ground white-lead* 

A variety of grems may be obtaaned by varying the pro- 
j^iiianlK <^ tbe blue iuid yellow^ 

Obaerve^ that ^ w«t blue lafust be ground with the ineor^. 
portitod oS^prepwratory to its being nuxed with ibft iaa««. , 
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SionB Colour. i,, g. ^ 

Lime-water, 4 gaUons^ 004" 

Whiting. itSlbs. S 4 

White-lead.ground, S8lbs.at6if.per lb O 14 

Road-dust, salbs » . . . . 6 

Prepared fish-oil, S gallons , 6 

Incorporated oil, three and a half-gallons, . . 7 0- 

Linseed oil, three and a half dittos 15 9 

Weighs 39Slbs. /..g 5 It 

The above stone colour, fit for use, is not two-pence 
per pound. 

Brown Red. /; 

Lime-water, 8 gallons, • . . ^ 8 

Spanish brown, . 119lb9. 10 

Road-dust, SS4lt)S.. 080 

Four gallons of fish-oil, • • • • 13 

Four ditto ii^^orporated oil, ... ^ ... . 080 

Four ditto linseed-oil, 18 

Weighs 50llbs. jf^s 8 



This most excellent paint is scarcely three-half pme 
per pound. 

The Spanish brown must be in powder, 

A good chocolate colour, is made|by the addition of blue- 
liSack in powder, or lamp-black, tiU the colour is to.jrour 
mind; an4 

A light brown, may be formed by adding ground white- 
lead. 

Note. — By ground-lead in meant white-lead ground in oiL 
Yellow, is prepared with yellow-ochre in powder, in the 

same proportion as the Spanish brown. 
Black, is also prepared in the same proportion^ using 

lamp-black, or blue-black. 

TO WHITEN LINSEED-OIL. 

Take any quantity of linseed-oil, and to every gallon, add 
two oimces of litharge ; shake it up every day for fourteen 
days ; then let it settle a day or two ; pour otE the clea^ 
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ifito shallow pa'os, such as drip{)mg pans> for instatic^^ first 
ptittin^ half a pint of spirit of turpentine to eac5h gallon: ' 
place it in the sun, and, in three days, it will be as white as 
imt-oiL 

*rhis oil, before it is bleached, and without the spirit of 
turpentine, is far superior to the best boiled oil; there is 
no wast^, and it has n6 offensive smell. 

Thomas Vakherm AN. 

Note. — From experiments made, it appears that fine sand • 
will not answer the purposes of road-dust in painting ; and • 
that this dry dust, collected in high-ways much travelled by 
horses and carriages, and afterwards ^finely sifted, is the 
article recommended, as possessing the properties re- 
quired*, ^ 

■ No, 2, Bedford-Place, Rotherhiihe, 

Sir, Feb, lUh, 1605. 

Enclosed you will find a letter from Mr. Hill, West La- • 
vant, Sussex, builder and surveyor to his Grace the Duke' 
of Richmond^ with his opinion respecting the painting of 
his Grace's house and premises, at Earl's-Court, Little 
Chelsea, which was finished December, 1803 j and w;hiah 
letter I request you will present to the Society's Cfommitt^, 
for their inspection. 

'I am. Sir, &c. 
* Your respectful humble Servant, 

Charlei Taylor, E$^. Sec, ThOMAS VanHERMAN. 

FTeitLavani, near Chichester, Suaser, 
Sir, Feb. 7th, 1805. 

I have just received your letter, dated the 5th instant^ 

and am happy to find that your oil and colour business so 

well stands the tests of others, as well as that of myself. 

The Jish oil composition you made use of> in all the painting 

you have done at EarFs-Court, Kensington, for his Grace 

the Duke of Richmond, under my superintendence, in 

1802-3, was fully equal, if not superior, to any painting done 

* It may deserve mentioning, that this article is used by the iron- 
founders in London, as a lute for their cupula furnaces, in prefe. 
fence to every other ifiaterial. — Editor. 

VOL. 11. G Q 
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in the usual way, linseed-oil^ white-lead, I hxtim <i2m 
the highest opinion of your coarse composition and fisbroil 
which you made use on the out-buildings, fences, bfe^ cnthe 
above premises ; the great body and hard surface it holds out, 
must be the greatest preservative to all timbers and fences ex* 
posed to the open air, and all weathers. It must also be of the 
greatest service on plastered stucco, external waUs, 

If any farther attestation from me^ relative to the business 
you did at the above premises, can be of any service to 
yoU| you will command. 

Sir, your obedient fliervan^ 

Jfr. Tkvmat Vaitkerman. W* HlIiL* 

OIR, JprUSih, 1905. 

Your &vour, announcing to me the reward voted by the 
Society of ^ta, &c gave me, inexpressible satis&ction^ 
and,. I trust, my future efforts to merit their ajipKobatiiQiit 
will be found worthy their notice* 

I am^ Sir, with the greatest respect 

Your humble Sertan^ 

CkartM TVyAir, Esg^ Sec. l?HOMA8 VanHEBMAV^ 

P.S.— I beg leave here to subjoin a receipt for a consttml 
white, for the inside piinting of houses; which' paint,, 
though not divested of smeU in the operation, wHl become 
dry in ibur hours, and all smell be gone in that timer- . , 

A CONSTANT WHITE PAINT. 

To one gallon *of spirit of turpentine, add two peCmcls of 
frankincense; let it dimmer over a clear fire until dissblved ; 
strain it, and bottleit for use;. To on^ gallon of nty bleisuched 
Unseed-oil^ add one qiiaift of the abbve, shake th^m well tO' 
gether^ and bottle* them also. Xet any quantity of wbhe- 
lead be ground Hiith spirit of turpentine very fine, then »c[d 
a sufficient portion of the last tniitture to it^ uiitil yott'fiild 
it fit for laying 'on. ' If hi working, it j^bws thick, it must 
be thinned widi spirit of turpentin0. It is a'flM; or de^ 

wMtfe. - ' .. . 
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CJ.— Ort Economising Lamp'-light in Copper-plate Engrdv^ 
trig. By Mr. Edmund Turrex.l,— /?i a Letter to the 
Editor. 

'with iPIGURE3. . 

: I , ' , ... 

Dear Sir, 46, Clarendxm Sireet, Sinners Town. 

•'EcoNOMT in the eitpense of Argand lamps, which require 
the best sperm-oil for their conisumptioh, mtist be allowed 
'to bfe'^ a desirable object. I have often been pleased to see, 
that, owing to the fotm and construction of a double writ- 
■ in^-desk, one light would very conveniently serve two per- 
sons ^ and having experiienced the" gteat expense of pro- 
viding a separate light for each person employed by me in 
chgraving,— a thought occurred to "me some years since, that 
'a work-board might be so contrived, as to enable two en- 
gravers to work with one light. This I eflfected in the fol- 
lowing manner: Fig. 2/ Plkte XVI^j represents a plan of 
duch'a work-board, at which, two persons may either en- 
grave or etch by one lamp only, a, cr, a, a-, represents a flat 
board, with the copper-plate, 6, laid upon it; a portion 
of die plate "is shewn in dotted lines, lying under the 
boa^df c,c,c,r. The upper board, <:,c,c,c, is screwed fast to 
Ihe under board, a, a, a, at each end; but is kept ^bout 
hilf 'an inch apart from it, by slips of wood being placed 
between the two. d, represents* another copper-plate, a 
portion of which is shewn by dotted lines, as lying under 
the lamp-board, e. The lamp-board may either be fixed 
or not,^ as convenience may dictate ; but it must have a slip 
of wood fixed under each end of it, to keep it supported at 
about half an inch above the board, c, c, c, by which means 
the coppeiwplat^, may pads^ or slide under it, as shewn by 
dotted linea aty*. ~ shews the i>osition of the lamp, the 
light of which fells equally upon both plates: and, conse- 
qaently^ sa?m ihe expense of one lights when two persons 
we at work. Where very smaU plateS; are mostly .eii- 
graved, a single board may answer the purpose j as, in that 
case, it would only require to be a little broader than com- 

bg2 
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mon. But when large plates are to be engraved^ a provi" 
sion must be made to enable one of the plates to pass, and 
lie over or under the other. Fig. S, shews an end view of 
the same work-board, or combination of boards ; the same 
letters of reference being applied to the similar parts. In 
this figure the legs of the board are shewn as broken off ; 
but where there is a work-board already fixed against the 
window of the room, this kind of board may be made with- 
out legs ; for in that case, one end of it may be fastened to 
the board used in the day-time, by thumb-screws, or any 
. other convenient method ; and two moveable legs may be 
placed under the other end, which will hold and support it 
firmly ; and when done with, it may be unscrewed, and set 
up against a wall, as it will then occupy very little room. 
. When the work-board used in the day-time is not affixed 
.to a window, it may be lifted away from its former position, 
• and have the upper board, c,c,c,c, fixed upon it, by thumb- 
screws, which should pass through the slips at each end; 
. and, in this way, there would be nothing to remove, but 
. the upper board. 

Although there may be no great deal of contrivance dis- 
played in the construction of this work-board ; yet a great 
deal of comfort and convenience is experienced , in the.u^ 
of it; for in winter evenings, it enables two persons, to work 
much nearer to the fire, than when separate work-boards 
and lamps are used. 

I am, Sir, 

Your obedient Servant, 

T. Gill, Etq, EDMU^f D TuRRELL. 



CI. — On Instruments for Drilling and Boring. . j 
[Continued from p. 337.] • 
WITH FIGURES. 

MR. JACOB Perkins's improved auger.: , 
our description of the American .Twisted Gentre-bit*, 
we have shewn the stem of it as being formed of a fiat 
« Sec p. 835. 
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twisted iron bar^ and the stems of the improved drills and 
gimlets, also described by us*, are formed of solid iron 
cjlinders, which have afterwards helical grooves made 
around them. In this improved auger, however, (see 
Plate XVI, fig. 4,) the stem is made of a bar of iron, pre- 
viously formed in a proper tool to the semi-cylindrical shape, 
shewn in section at fig. 5 ; and afterwards coiled into the 
screw-like form shewn in fig. 4. 

In this excellent construction, great strength is afforded 
to the stem of the auger; whilst, at the same time, every 
facility is afforded for the free escape of the borings as fast 
as they are made. 

The nose, or cutting part of this auger, does not differ 
much in shape from those in common use ; — ^its shape will be 
« readily understood, from figs. 4 & 6 : the side towards the. 
right hand, where the steel is joined to the iron stem, is 
made solid, for the sake of strength ; but the left side is 
hollowed, and formed into two sharp edges, at right angles 
to each other : the outer edge projects a little beyond the 
circular end of the auger, as shewn in fig. 6, in order to 
afford free space for the stem to turn in the hole bored 
by it. 

It hardly need be added, that the workman, in using this 
excellent auger, has no occasion to draw it out of the hole 
continually, to free it from the borings, as in using the com- 
mon augers — the borings escaping as fast as they are pro- 
duced. 

The stem of this auger may be made from 12 to 14 
inches long, and have at the opposite end to its nose, either 
a taper shank, to be fitted into a hole, made in the middle 
of the wooden handle, as usual ; or, which is better, have 
an eye of socket, through which the handle may be put, 
and secured for use. 

* Sec p. SS6. 
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* CIL— 0;i the Preparation of the Acetate of Lead^ in ' 
I France. 

Acetate op Li^aDi Salt of Lead^ Sugar of . Leait-^ 
This salt is become a subject of important manu&cturie ia. 
FrancCi since linen and cotton prints have got so much into 
vogue. It forms one of the bases of the mordant em- 
ployed in those works. It b probable, however, that in 
time a much smaller quantity of it will be used, ejs the 
acetate of lime may be employed in its stead ; this latter 
article^ being produced at a much smaller expense, and pps-* 
aessing the same property of decomposing aliun, and trans* 
forming its base into an acetate. 

It is doubtless fortunate on some accounts, that the use 
of this product has changed hands; for it was used in sevb- 
ral parts of France for the sweetening and fining of winei 
of inferior quality, and which are naturally acid : but as it 
is become necessary to supply enough for the increased 
demands of the manufacturers, and as the pyroligiieous 
acid offers greater advantages, both these articles have be* 
CQine of increased importance. 

Formerly the acetate of lead was prepared with distilled 
vinegar and metallic lead. This process is described in 
the 37th VoL of the Annales de Chimie, by M^Pontier^and 
coDclmuhicated by M. Yauquelin. At this period some of 
the manu&cturers used white-lead for thia purpose ; but 
besides the difference which its use made in the exi>ense> 
there was also the disadvantage of employing a portion of 
the acid at a dead loss^ by the saturation of the chidk con-, 
tained in the ceruse. The acetate of lime which was pro- 
duced, increased the bulk of the mother-waters, and 
prevented crystallization. We shall here give, in a brief 
manner, an idea of this process, as described by .Pontmr. ' 

As the metallic lead is not directly acted upon by the 
acetic acid, it was necessary to oxide it in part, by calling 
in the aid of the air. The following was the process 

t From the DifiUonnaSr^ Tgfihn^hgi^tfef^ 
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Insteaii 'dif /aiwinatei or ro/W lead, they employed cast 
lead^ the former not being sufficiently porous I tjiis was 
ilivided into' slips, by means ofMshears, and distributed in 
earthen pots,' into which was poured distflled vinegar, but 
in too small a quantity for the lead to be entirely covered 
therewith* That portion which was not covered^ w^as how- 
ever slightly moistened, aiid being exposed to the joint 
action of the air and acid, in a litde time became oxidized ; 
and as soon as the white eflprescence thus produced was 
apparent, the pieces were reversed, inorder to present fresh 
surfaces^ This operation was repeated many times during 
the day, imtil the acid at length assumed a greyish tint, oir 
milky appearance, because, in dissolving the oxide of lead, 
it also received some metallic particles carried off with it 
by friction. It may easily be . conceived that the greater or 
lesser progress of the operation depended upon the 
strength of the acid — the dryness of the atmosphere — its 
temperature, and upon various other causes, which the 
manufacturer was ftiUy 'aware of, but. which he could not 
always regulate. When the acid no longer acted upon the 
meed, all the solutions were put into a tinned copper-boiler, 
and subjected to a boiling heat The saturation, is effected, 
because the acid, by the advantage of concentration, dis- 
solves those portions of metal whi<ih remained in suspen- 
sion. After being reduced to one-third, the liquor was 
filtered, and then the concentration finished, that process 
being continued until a fittle of the Solution taken out for 
trial, became susceptible of crystallization instandy on 
cooling* It was then suffered to remain at rest for a few 
minutes, before decanting and setting it to crystallize. 
They obtained from this first evaporation, masses of needle- 
shaped crystals, of a tolerably white colour; but those 
furnished by the mother-waters, on evaporation, were more 
and more discoloured. 

It would be easy to prove that this process is subject to 
numerous inconveniences. As M. Ponder, however, ba« 
pointed 6ut the chief of them, it wiO be useless to dwell 
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onger on this subject ; it will be better to proceed imme* 
diately to describe the means actually used> and which are 
far preferable to those above mentioned, as they are founded 
on an exact knowledge of the nature and proportions of 
the salt 

It is well known, &om the best analyses^ that the acetate 
of lead is composed^ in round numberls, of 58 oxide, 26 
acid, and 16 water. We must begin then, by determining 
the saturating power of our acid, in order to find the 
quantity of real acid which it contains. This being ascer- 
tained, we endeavour to find what quantity of the given 
acid will correspond with 26 parts of dry acid, or 2600 
of real acid. Now, supposing that the given acid be at 
'40** of the acid -metre, which nearly corresponds with 8" of 
'the areometer, it is certain that it will be necessary to take 
65 kilogrammes, because. 65 x 40=2600. In effect, if we 
pour 65 kilogrammes of the acid at 40^ on 58 kilogrammes 
of litharge, the solution is immediately effected; and so 
suddenly and completely, as to produce sufficient heat to 
hold in solution all the salt formed, in spite of the concen- 
tration of the acid. Notwithstanding, it is better to apply 
a little heat under the boiler to effect the solution, and then 
to suffer it to remain a little time at rest, before distributing 
it into the crystallizing vessels. The proportions which we 
have indicated, are exact, for the reciprocal saturation; but 
the liquid would be too much concentrated, and would 
afford a confused crystallization: we are then obliged to 
dilute it with the water which has served to wash the ves- 
sels in which the solutions, &c. were, made ; of this it is 
necessary to add as much as will bring the boiling liquor to 
mark 50 or 55**, and then suffer it to repose for some time. 
When the liquor appears clear, it is poured into the earthen 
vessels, and left to crystallize. After thirty-six hours, the 
crystallization is generally finished ; the pots are then placed 
on their sides in a row, on a long bench, the surface of 
which is slightly inclined, and conducts the liquor which 
' drains from the crystals into a small reservoir. Tlie -salt 
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is then dried in a stove moderately heated^ on account of 
its tendency to eflBoresce. Finally, To prepare the salt for. 
market, it is put into barrels, well dried, and which are gene- 
rally lined with blue paper, in order to give the salt a more 
agreeable appearance. They obtain from the first opera- 
tion 75 kilogrammes of acetate of lead in fine crystals, and 
very white ; 25 kilogrammes consequently remaining ui the 
mother waters. What is produced by evaporating the 
mother waters is never so fine as the first; and it is there- 
fore usually retained, to be employed in the successive ope- 
rations. When the mother waters refuse any longer to 
crystallize, they employ them, by decomposing them with 
carbonate of soda, to obtain acetate of soda and carbonate 
of lead, from the former of which they can easily produce, 
by means of sulphuric acid, the acetic acid by distillation. 
IThe first method is most advantageous, as we can equally 
extract the acid from the acetate of soda, and also much of 
i;he carbonate of lead, which, after being well washed, 
affords, with the acetic acid, a beautiful acetate, whilst no 
.use is in general made of the sulphate of lead*. It is, how- 
ever, better to withdraw the mother waters ; and instead of 
concentrating them by heat, which always discolours them, 
to let them again enter into the new solutions ; and we shall 
then finally obtain, in the first crystallizations, according 
to the proportions above indicated, 100 kilogrammes of 
acetate of lead, instead of 75 kilogrammes only. The 
mother waters, in spite of this addition, will retain only 
the same quantity of salt. Thus this method is truly pre- 
ferable. Unfortunateljf, however, it cannot be practised 
indefinitely ; a certain time arrives when the mother waters 
become viscid, which retards the crystallization, and pre- 
vents the salt from forming ; and thus we are forced at 
Jength to resort to concentration, &c. 

To these general observations I shall add some details, 
which may be useful for the success of the process. 

• See however the Article hy Berthier, *• On Ihe use of Sulphale 
ipf Lead.iD-ihe Art8,V p. Sii^EbiTOR.' 
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And first it may be observed, that we may vary tbe de- 
gree of concentration of the solution a little, according as 
we would produce a salt of greater or lesser density :— thus^ 
we can rary it from 55 to 48 degrees, agreeably to cir- 
comstaneesL It is certain, that the more the solutions are 
concentrated, the denser are the crystals. We can -thus 
easily suit the diflerent wishes of the consumers* 

I have already observed, in respect to the acid, that it 
ought to be taken at eight d^ees of the areometer, in (nt* 
der that the solution may be quickly effected. I have also 
to observe, Aat the acid must be pure and well freed from 
the empyreumatic oil and sulphuric acid. The latter would 
form an insoluble sulphate of lead entirely useless, and the 
oil would discolour the solution, &c* 

Formerly it was particularly recommended to employ 
English lead for this manufacture. At alater period it was 
fi»und, however, that the lead of France would serve equaBy 
weH, only taking care to free it from the copper it con- 
tained this is easily effected by putting into the bmler a 
few pieces of rolled lead. It is the same with regard to 
litharge. It must be observed, however, that many mano- 
iacturersare careless about separating the copper: they 
are, however, compelled to do it in some degree by the 
consumers, as they do not willingly give a pireference to 
that salt of satum which has a slight azure tint. 

When we treat litharge by the acetic acid, there dhsiQrs 
remwis a very small quantity which will not dissolve. This 
residue, however small, is not to be despised, as it con- 
tuns a notable quantity of silvef , a little oxide of leadf 
probably at the maximum, some oxide of copper, and some 
hardly substances. When a sufficient quantity is collected, 
it ;nust be treated in the same manner as silver oi^s. 

It will no doubt be remarked, that in the process we have 
just described, there is no necessity for concentrating the 
iK>lutions to cause them to crystallize. This is an adv«i« 
lage which^ cannot be too highly appreciated in this xnanu- 
faetur»; solulioii of acetate of lead js dMompbsied 



merely by the heat of ebullition, and forms a oarboMte of 
lead, which must jat ia^t, be . ta^en uis by the addition of 
jnore acid» We see then, hour desirably it .i;s,; to, be able Jta 
operate immediately v^ith a concentrated acid, if we con* 
aider, that according to the old process, we itere eiqpK>9edf 
by reason of the great variations in th^ qualities of the vine* 
gars employed, to obtain veiy iiiefective results, how 
^pert the manufacturer might be $ whil9t .in the Dew. "pson 
cess there is.npt the )^t uncertainty^ even when a work^ 
man, the l^ast intelligent, directs the operation.;— rwe shall 
acquire a just idea of the important services which chemici^ 
lpM>wledge has rendered to thi9 branch of our industry. 

The acetate of lead> in respect to its chemical character^ 
possesses some properties which it will here be useful to 
mention. This salt, in solution, does not appear, to have 
any affinity for water, as it does not sensibly retard its point 
of ebullition : nevertheless^ in its crystallized state it stilL 
iietains 15 or 16 per cent It is true, that it effloresces on 
its sur&ce when it comes into contact inih warm air ; but 
this efflorescence is very limited ; and we never see that the. 
salt loses its crystallized form, and fidla into powder, asi 
the sulphate of soda does. If in its crysoJlioed state it ba- 
exposed to a heat approaching to ebuHition, it is. instantly, 
liquefied, and becomes exceedingly difficu^ to dry again 
for which reason it ought never to be sufferei^to approach 
to the melted state. In any case# however, wl|^ we haver- 
succeeded in .freemg it from its water of crysts^icaticm, it- 
becomes susceptible of experiencing.a new fusion, and at « 
lesser degree of heat tl&n that of bbiBng oil ; it then b^ 
comes perfectly limpid ; its decompositkm presents |)heno«^ 
mena. which, however, it is not o^ intention to describe- 
here. I wish only to make known its principal propertiei, 
in order that manu&cturers may not attempt to purify this 
«alt by simple torrefaction, as many have endeavoured to 
da They pretended to make the acetate of lead with the 
crude acid, and by a slight calcination to firee it from its 
#mpyreunuitic.oil^ buttheyonly dec6m|iosed the aeeteter 
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There is^ also another property of this salt; which I 
should not neglect to make known to those manufacturers 
who are but little versed in the study of chemiistry, espe- 
cially as it often becomes a source of great embarrassment, 
and frequently occasions considerable losses :— and this is, 
the property which this salt possesses of charging itself 
with anew dose of its own oxide, and 1;hus forming a sub^ 
salt^ much more soluble; and which, on mixing with the 
common acetate of lead, renders its solution viscid, changes 
the form of the ci:ystals, makes them pasty, gives them a 
greasy appearance, and hinders their drying. This^ incpn- 
venience frequently presented itself in the old process. 
The heat necessary to concentrate the solutions, was suffi- 
cient to volatilize a portion,' more or less, considerable, of 
the acid, and to decompose another- portion of it. The su- 
perabundant oxide was retained in solution by the acetate, 
and formed a sub-salt. This combination however, so dis- 
advantageous in this ^particular circumstance, and which 
Scheele first pointed out, becomes to us,'in another respect, 
a source of advantage ; as it furnishes the means of making 
in our own country an article of great consumption, and 
which we were formerly obliged to obtain from other coun- 
tries : it is important therefore to describe the process at 
length. 

The sub-acetate of lead contains three proportions of 
oxide; that is to say, the neutral acetate requireSj in 
order to pass to the state of a sub-acetate, twice as much 
oxide as it contained at first. This combination is gene- 
rally directed to be made by the aid'of heat ; but it may be 
perfectly well effected, and more conveniently, in the cold : 
in truth, it requires a little more time ; but then it occa- 
sions less loss. When we produce this re-action of the 
acetate of lead upon its protoxide, whether in the cdd or 
at an elevated temperature, it always deposits a white 
magma, but Uttle soluble ; ' and- which has always been con- 
sidered until now,' as a.carbonate .of lead ; but which may 
well be.consideredLas of. quite anptherjiature. - It is ' eyei^' 
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:pni:>tfa)de Aa<^^i»li]^ ii^ a^ gmit pal't, be formed>of that se^^ 
s!t&-acetiat0:df*'^tirhtebM. Berz^slias has made inent^ofi^ 
Hot«:€rrer itnbei; veiry little^of it. is: formeidr at .dxe ordinairy 
temperature, jrarticularlyafit be not > mixed with an eisccess 
0f oxide. • This ;ia precisely the motive why. we give: the 
preference to the following process t . i i < ' i - 

We take two kilogrammes of salt of satum, and dissolve 
it in five kilogrammes of waters we then add one and a 
half kilogrammes ibf pulverized>'litharge ; we beat it well 
up^many times during the day, and firomttime'to time, add 
11 little water; At the end of two or three; days, ihe combi- 
nation is generally effected : we then; decant and filter* 
There remainsabout 400 grammes of Uthaxge undissolved. 
It is fromihis: subacetate that we obtain of 
France; 

. ' - ■ ■ ' ' • , ^ . ■ ' ' - • ■ . • ; > 
cm. - On thd. Preparation (^Artificial ^laJtesK , . 

T]ftEitE have bedn I for some yefiiri^ inf|)orted into Russia 
a species of Arilificial Slates, ' manufiiidtured by a person 
ximi^A 'Alfuidr Fojxey oi Cafli^rboiy. - These, substances 
attracted the notice of several scientific men. M. Georgi 
'was instructed by the ^Acadfeihy of St Petersburg to 
^iiiake an ahalysis bf them, by which means be dils^overed 
:their composition. They are a most iiitaluable substitute 
for slates ; as they are miuch lighter, inipenetrable by 
water, and inconfibustible. The followinjg processes for ma- 
nufacturing them, afforded the best results to |]VI. Georgi; 

The substances emplgyed, were 1st, A bolar earth, whiter 
red, or ferruginous, according to circumstances. 2d. Chalk 
or Carbonate of Lime. 3d. Strong or English Glue'. 
*th. The Pulp of Paper. 5th. Linseed Oil. 

The boflar earth and the carbonate of lime are redtlced 
to powdier sepataftely, in a mortar, and passed through a 
silken sieve. 

The glue is -dissolved in water, in the usual manner. 
The papier pulp employed is^ such as is known by the 

* From the Dictionn'airc Technplogique, 



pi^>er-iiiikm, imder the nme of eoumOOL t9£f» pdf^ 
(pafmr bulb). Tim it steeped in water, and Hm ntlcr 
efterwardf extracted from it l^n^^ lottMl 
of tUi pulp, we may employ with advantage die waeteef 
white paper, or book-binderi* cuttbga; tiieee muel be 
boiled for twenty-four hours, and the water sqaeeced out by 
meansof a press. . 

The iinseed*oil employed must be raw. 

The mass of paper bcang mixed in a mortar, widi tiie 
dissolved glue, is made into a paste, by addinjg the bolsr 
earth and carbonate of .lime. The whole being wdl 
beaten together in the mortar, the linseed-oil if poured in 
from time to time, as fast as it can imbibe it;- They iheh 
take a quantity of this mixture, and spread itinth a spatub 
on a plank or board furnished with a ledge or border, to 
determine the thickness of the layer;— before this is I«d 
on, however, the plank is covered with a' leaf • ^ common 
paper. They then place upon t^ mixtare another ktf 
of paper, on which they lay another plioik, and reverse the 
whole : they then lift off the bordered platak, togiithfer inlii 
the first sheet of paper. * After this operatioOf tbey agm 
reverse the stone paper^ and lay it upon a plank itrewed 
over with very fine sand by means of. a sieve s tkey then 
remove the 'second phnk, and the second sheet of paper ; 
leaving the sheet of composition to dry. - . 

These sheets neither craqk nor break in drying; hut 
they are lishle. to become twisted out of shape, and tfa^ 
areneldom smooth, or without lumjMi on their sunbce, To 
remedy ihe^e incpnyieniences, they are passed between the 
two cylinders of a flatting-mill, which perfectly mutes and 
gives them firmness: they are then submitted fpr somp 
time to the action of a press, which makes theA perlbetly 
straight and even. And» lastly, the two snrfiicas of , each 
sheet are coated, either with boiled linseed-d]^ or fiosecid- 
oil rendered drying by a litdeoxideof lead, i - 

Th6. fbllotdng are those compositioi^r whicli. Itave 
afforded the best results:*— 
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. Istc Ope pmrt of. jHilp {sMub:&(Kn old paper and hookr 
binders* cuttings), lialf a [p^t of glue^^pne part qi chalky 
two of holair earth, and one pi|rt of Hnseed-oil— form a 
thin, hard, and very smooth sh(^et. 

2d. One ^part jai]4 « half of paper pulp, one of glu<e^ 
one of white bolar earth— produce a sh?et very beautiful^ 
hard, wd un^rm. 

3d. One part and a half of paper pulp, t^o of glue^ two 
of whi^ .;bolar i^airth^ and two of chalk — ^produq^ an uni- 
form sheet, as hiurd as ivory. . 

4th. With one part of paper pulp, one of glMe, three of 
lirhite bolar earth, and one of lins^ed-^il, we. obtain a.beau* 
tiful sheet, i^hich has the property of being elastic. ' 

5th. One part of p^per jE>ulp, half a part of glue, jtiusoe 
parts of white, bolar earth,, one of chalk, and one and a half 
of linseed-oil— form . a shc^t infinitely . isuperior to that 
obtained by the process No. 4. This substance has also 
the property of retaining whatever other shape may be 
given toit. A few grammes pf Prussian blue give it.' a 
Uuish-green tint 

We may substitute with advantage, in place of the 
carbonate o^ lime md the bo)ar earth (of which lye ha^e 
above spoken,) the carbonated pulverulent /ime, which Fab- 
breni discovered; in Tuscany; of which he. InanuJ^^^* 
tured his ftoating brickS) and to which he gave the name of 
fissil farina. In. the year 1800, E^ujas . discovered in 
the department of Ardeche, four leagues distant froip the 
banks pf the Rhone, a considerable bed of this earth, in a 
place readily accessible. This substance rs not rare« 
Brongniart assures us. tl^at it if i^un^, inaiay^ of a cieti- 
timetrein thickness, on the lower or lateral surfaces of 
l^ds of coa rse ca^boi^te f4 liipn^* It is firequently found m, . 
Ihe environs of Paris, but more particularly in the quarries 
of Nantz. This earth is white, as l^ht as ppttpn, tad.iii 
reduced to powder by the least pressure. 

The various experiments made on these sheets of stone- 
paper, or artificial slates, have proved: — 1st. That by a " 
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continued steeping in cold water for four months 8ucc68- 
gively, they did not in the least change^ nor increase in 
weight Sdly, That on bdng exposed to a Violent heat 
for five minutes^ they were scarcely altered in form ; but 
were converted into black and very hard plates : they 
merely appeared blackened, and somewhat scorched. They' 
constructed a house of wood at Carlscroon, which was en^^ 
tirely covered and lined with these articles; they then filled 
it with combustibles, and set fire to it : the house resisted 
the action of the flames. — The experiment was repeated 
at Berlin, and with the same success. 

The materials fit for making this stone-paper are to be' 
foimd in all parts of the globe. The process is simple, and 
it requires only very faeile manipulations: it may be used, 
with economy, for covering houses, instead of slates ; and' 
for which purpose its lightness renders it far preferable. 
In this case, it is secured, in large leaves, by copper nails, 
and the joints filled with cement. The whole being coated 
with an oil-colour, forms the lightest covering, and one 
the least penetrable by water. 

' The cement which we recommend for filling the joints 
between these sheets after being nailed on, is composed^ 
of linseed-oil rendered drying, white-lead and chalk, inti- 
mately mixed, and used in a nearly fluid state, in order 
that the composition may the better insinuate itself amongst 
the joints and interstices, and cover the heads of the 
nails. 

We have seen, in the Exhibition at the Louvre, in the 
year 1819, the stone-paper invented by M. Hirsch, which is 
white, and possessed of all the properties of the compo- 
sition described in No. 4. This artist kept his process 
secret ; but we believe it to be the same as is employed in 
Sweden — as that discovered by M. Georgi, and which we 
have here described. L. 
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' €¥9.^0h the Prepairiation of the Atkiate of Potash, in 
Ft'ance*. 

AcETEtE OF Potash : Teira foUata tartari, sal diureticus.^ 
This salt is much used in medicine, and is considered as a 
powerful diuretic, and an excellent solvent. It was for- 
merly prepared by saturating distilled vinegar with salt of 
tartar, or purified sub-carbonate of potash ; but almoist all 
the makers of it now employ the pyroligneous acid. Some, 
however, pretend that these two modes of preparation do 
not' furnish the identical medicament. It does not appedir 
that thOT objection id well-founded; for we cannot ad^ 
mit that' tHe small portion, of vegetp-animal matteir takeii' 
up by the' vinegar, during its distillation, is sufficient tb 
have a dbcided influence on the medicinal properties ofthd 
acetate, of potash. If this opinion is not quite Erroneous, 
it is at least unsupported by proof. Howeyet it be, it 
has been usual to endeavour to obtain the article as white 
as possible y this effect was formerly obtained by sonie 
particular manipulation, which was made a secret of. 
Fremy, of Versailles, thot^ht he perceived that the dis- 
colouring of the acetate of potash was owing to the re- 
action of the alkali on the vegeto-animal matter ; ahd he 
therefore advised' to take the precaution of pouring the 
solution of potash into the vinegar, so that it might bd 
saturated at once, and thus rendered incapable of receiv- 
ing any influence from the substance before mentioned. 
If we follow the contrary method, and add the vinegar, by 
degrees, to the alkaline solution, then each portion of the' 
acid is found, according to the same authot, envelpped ill' 
a great mass potash, which attacks and decompose!^ in' 
part the quality contained in the vmegar'; and Hence it 
arises that the acetate thus obtained, is less whiti^ thaii the 
other. In any case, it is always possible to obtain it per- 
fectly white, by adding to the hot concentrated solution a 

« Atnki the JHeH0nfUdttJ)ea6M9gi4^ 
H H 
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small quantity of animal charcoal^ and putting the whole 
inte a state of ebullition for a few minutes. This mixture, 
diluted with water, filtered and evaporated afresh, pro- 
duces the acetate as white as possible. In order to procure 
this preparation of a suitable quality, we must use the car- 
bonate of potash, obtained from the combustion of tartar, 
or at least from pearl ash, which has been submitted to a 
fresh purification. A simple solution in watei* sufiSces for 
this purpose ; but we must be careful to do it in the coldi 
and in the smallest possible quantity of fluid. By this 
method the greater part of the foreign salts are sepa- 
rkted ; such as the muriate and sulphate of potash, which 
are readily disengaged from the sub-carbonate, on account 
of their being less soluble ; but, in spite of this precaution, 
it is impossible to prevent the potash from carrying with it 
a certain quantity of silex in solution. This earth is only 
removed by the complete saturation of the alkah with 
vinegar ; and often it is not till after a certain degree of 
concentration of the acetate that it is perceived to be pre- 
cipitated, and that we are obliged to filter the Hquid to 
get rid of it. There is another period at which the evar 
poration ought to be suspended ; that is, when the liquid 
has almost attained a sirupy consistence: it does .not ordi- 
narily crystallize on cooling or by being suiQ^red to re- 
main at rest 

The solution of the acetate of potash, thus purified, is at 
length submitted to a final evaporation, to obtain the salt 
in a dry state. But there is one circumstance that must 
not be forgotten^ and that is, to keep it well up to' the point 
of saturation ; for it generally happens that a part of the 
acid is volatilized by the action of heat, and that the acetate 
becomes alkaline. We must, therefore add, from time to 
time, according' to circumstances, a sufficient quantity of 
distilled vinegar. 

' Provide(l attention be paid to all the preceding remarks, 
no other care is requisite to accomplish the operation, than 
to separate the concentrated solution^ and; carefuEynui* 



On the Preparation of Acetate of Potash^ in, France. 487 

lage its evaporation. . If we were to operate on conside- 
rable quantities, the prolonged action of the heat would ^ 
decompose a fresh portion of acetate; and we should 
be obliged to repeat, incessantly, the saturation. We 
must therefore evaporate only small quantities at a time^ 
imt in a large vessel ; because, in proportion as the pel- 
licle is formed, and the acetate exfoliated, it must be 
taken off with a large spatula, and laid on the side of the 
boiler to terminate its desiccation. When it is deemed 
to be sufficiently dry, we hasten to enclose it, still hot, in a 
Tery clean earthen pot; well closed ; and when it is per- 
fectly cold, it is distributed into glass jars and well corked, 
with pitch over the corks : for so powerfully does this salt 
attract humidity, that too much pains cannot be taken to 
keep it from the air. 

Wlieh we make use of the'purified pyroligneous acid, for 
this preparation, the operation goes on as we have de- 
scribed; and our observations will suffice: but if it is 
intended to make use of the crude acid, or even that which 
has been but half purified, we are then obliged to destroy 
the tar contained in the acid, by exposing the acetate to 
complete* igneous fusion, and also to add a little animal 
charcoal, 'in order to render it white ; but even then there 
is a considerable quantity of alkali remaining, which must 
be saturated afresh, with pure acid. 

The neutral acetate of potash is not susceptible of cry- 
stallization ; the needle-shaped crystals which are formed 
in these very concentrated solutions, are acids. 

CV.— MISCELLANEOUS. 

On the Manufacture of Oil-Gas from Seeds, in France. 
The Company formed for Lighting Paris with Gas from 
oleaginous seeds, particularly those of hemp and rape, have 
commenced their illumination, and with complete success. 
They have proved, that instead of retrograding in science, 
aa some of our cotemporaries asserted, their system is Siupe- 
rior to any other. 
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The gag is produced, as -we haw before mentkmedy icqm 
the eeeds, and passes at onoe into the gasometer ; no pmii- 
fication whatever being necessary. 

The gas has no smell, and its illuminating fowjer isjesti- 
mated (as we should suspect, rather too hi^y) at double 
that of eoal-gas ; audit is also much superior to the oil->gas 
obtained by the usual process. 

Querj/p on consuming the Smoke of Jron^Fimndri^^. bf.,f 
Letter to the Editor^ 

SlI^ Nov. 18, 18^ 

Ik your Technical Repository for January and February, 
you have noticed " Sheffield's Air-Conductor for Furnaces, 
and Johnson's Smoke Burner for Steam-Engine Boilers, 
&c." ; but it does not appear that the introduction has been 
generally adopted for the furnaces of iron-foundries, &c. 
We therefore should feel much obliged by your informing 
us, through the medium of your interesting and useful 
work^ if it has been successfully introduced into establish- 
ments of that kind. If the inconvenience arising from fbe 
;imoke of iron-foundries, can be obviated without deteriorat- 
ing the quality of the iron, your giving publicity to that 
fact, will be a stimulus for its prompt adoption, and will 
also be conferring an obligation upon the inhabitants gene- 
rally of this manufacturing country, but more particularly 
;those in the immediate vicinity of such works. 
We are. Sir, 

Your jQiost obedient Servants, 

T. Gill, Esq. Ed?VARD BirP, JuN. & Co. 

We sjiall feel particularly obliged by any of our readers 
favouring us with accurate information on this truly inte- 
resting subject, and which we shall not fail in conununicat- 
ing, for the benefit of the public. Editor. 

On French Qutleiy of Damascus Ste^L 
We gave au extrabt^ p. 286, from the Rev^ Ency. oa ^iit 
very extraordinary properties of Cutlery made ot^ Fremk 



ig a fieriain cutler in BK/r^^mmld pass mth the gyeaies^-fmir 
iiiy ikrough pieces of p^rchmmJt md thin plates of lemd^ iviihr- 
md any i^ffury to the. edge. 

I We requited our iCorrospoad^ at Paris to loake parw 
jlicular inquiry ioto ti}e truth iof tl^is assertion ; and, aco<xpdr 
ODgly, he called vnpon the cutleir, mi infoganed Um the 
above statement ; to which he v.^y modestly replied, ikiatt 
^tbe Article was inserted in the {leview enitjurely without his 
Aanowled^, and that the properties of his cutlery mere very 
grossly &aaggeraiedf for which he was exoeedin^y ^orry ; 
ithat, it was true, he could make lancets, &c. c^pal^e of 
ddoing all that was mentioned ; but then, th^ir edge^ would 
be too thick and clumsy to perform their proper offic^-r 
So much then for the boasted superiority of the French 
cutlery. 

Fatal Accident from Fulminating Powder* 

Tuesday afterfioon, the ISA InstaAt, the ^peighbour- 
ho,o4 of M^rle-boiie was thrown into the greatest state of 
alarw« in cjonseque^ce of an explosion taking place at the 
hoiiit^e of Mr.JBaJl, a gun-smith, af Upper Mary-lerbone 
Stm^t. li, jpp^iearad that Mr. Hall is ^ mdk&t of the prim- 
ings for percussioq ^ums, and parried on that business i^ 
.the ji^pper part of hip houe^.; and two youths named Alex- 
ander and John 3^tie, of tiie ages of ten and (twelve year^, 
were aiigaged in pi^ptsuring the pripiinga. Mr. I|all being 
from home, had left the two youths and his son at woirk. 
He primings are composed of (pxymuriate or chloriprte of) 
rpota«h,cbarcQaJ, and sulphur. Mr. HaUjjun. hadgpnedpwn 
stairs from the work-shop, and was in the act of teturping 
when the explosion took place. On his entrance into the 
room he found the before-mentioned boys lying on the 
, floor, bleeding and covered with wounds; every pane of 
cglass and part of the sashes had been bloiyn out; the 
fbrpe of the explosion had torn down the stone ^se-plade^ 
jttd. taken ihe doors off .their hinges ; tbs wbok fiiike 
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ceiling of the room underneath fell, and the whidowt) India 
stair-case were blown out On examining the boys, ant 
was found to be dead, and the other injured in so dreadM 
a manner that he died the same night About five ounces 
of the primings had exploded ; and it is supposed that a 
spark from a candle, accidentally falling on it, had caused 
it to explode ; there being at the time two ounces more in 
another part of the room. 

On Wednesday evening, at seven o'clock, an inquest was 
taken before T. Stirling, Esq. coroner, in the surgery-room 
at the Middlesex Hospital, on the above bodies, when 
the jury returned a verdict of—" Accidental death, by the 
explosion of fulminating powder, ybr want of attentim of ike. 
employers.*' 

Caution to Millwrights ; and a Providential Escape. 
A FEW days ago, four men, in the employ of Messrs. 
Humber and English, were putting up a large iron spur- 
wheel at the Wortham Brewery, on the upright shaft that 
turns the stones for grinding malt above. The wheel was 
fixed horizontally, but not sufficiently true ; when one of 
the men seated himself upon a cross-plank underneath it. 
He touched one of the wedges, and the whole came down 
upon the poor fellow, with a tremendous crash, and who 
was supposed to be crushed to atoms ; but it was soon dis- 
covered that the plank had broken, and allowed his body to 
drop. His head had passed through a space of ten inches 
wide only, between two of the iron arms of the wheel, 
whereby he escaped instantaneous death. He is in a fair 
way of recovery, suffering only from the severe bruises <m 
his shoulders. 

The Surrey Institution, 
This Establishment, having nearly exhausted its fimdi, 
is, it seems, to terminate early in the ensuing year. We, 
however,, can see no reason why it might not continue to 
eodot, by an appeal to its members and the public, to tarn 



forward with renewed siibscriptions;*andwewouId recom- 
mend the adoption of the system pursued in the Society for 
the Encouragement of Arts^ &c. &c. and under which it has 
continued to flourish for upwards of half a century, which 
is, to have annual subscribers of two guineas and up wards^ 
paid in advance ; or members for hfe, upon the payment of 
twenty guineas. 

Instead of which, A Prospectus of a New Surrey Institution. 
has been sept to us, in which it is proposed to raise the 
smn of Fourteen Thousand Pounds, Iry seven hundred shares of 
TwENTY-FiYE GuiNEAS each. Nor is this all ; for it is also 
proposed, that each share-holder shall besides be made 
responsible for the payment of Two Guineas per Annum. 
, We must needs own, that in the present times we think 
it hardly probable that such a project can be realized. 

LIST OF PATENTS FOR NEW INVENTIONS, 
• which have passed the Great Seal, since Oct. 25, 1822* 

To Thomas Leach, of Blue-Boar Court, Friday-Street^ 
Cheapside, in the City of London, Merchant; in conse- 
quence of communications made to him by a certain Fo- 
reigner residing abroad, for an improvement in Steam 
Engines, by the application of Steam immediately to a 
wheel, instead of the usual process. Dated Oct 25, 1822.-^ 
To be specified in four months. 

To William Piper, of Cookley Iron-works, in the parish 
of Wolverley, in the county of Worcester, Civil Engi- 
neer ; for his invention of several new Anchors, for the use 
of Shipping and other Vessels. Dated Nov, 1, 1822. — 
In two months. 

To Alfred Flint, of Uley, in the county of Gloucester, 
Engineer; for a Machine for Scouring, Prising, and Wash- 
ing of Woollen Cloths. Dated Nov. 1, 1822.— In two 
months. 

To John Oxford, of Little Britain, in the City of Lon- 
don, Gentleman; for his improved method of preventing 
premature dee^y jn Timbers MetnlHc Substances, and 
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Canvas, by the application whereof, to fueh several bodM 
reipeetfarely,the same are rntpeetively rendered impervioui 
io diry^t, danvp-rot, worms, msectr or rust, to which the 
same are respeetively liable; and the same are therebji 
rendered more durable and less liable to decay. Dated 
Nov. 1, 1822. — In two months. 

To John Do well Moxon, of Liverpool, in die County- 
Palatine of Lancaster, Ship-Owner and M erdiant ; for his 
Improvexbents in the Construction' of Bridges, and works 
of a similar nature. Dated Nov. 9, 18S3» — In six jnonAsi 

To Francis' Deakin, of Birmingham, in the* County of 
Warwick, Sword-Manuflietarer and Wire^Drawer; for an 
improvement in 'the Manil&cture of Holstew Casfes, Cavt 
tooeh Boxes, and certain otherdescriptions of Gase84 Dated 
Nov. 9, 1 82^.— In two* months. 

To John Jekyll, of Roundhill' House, in the parish of 
Wincanton, in the county of Somerset, Captain in hifi 
Majesty's Navy; for certain Improvements in Steam or 
Vapour Baths, to render the same: morerportable and.c6ii- 
veniMt than those in presentrube. Diettedj Nov. 9, . 
In tW months. 

To Richard BobertSj of Manchester^ in the^ County of 
ILancastei% Civil Engineer^ for cevtanr Machinery or'Iw 
plements^ applicable to the process of wearing^ pUia w 
figured Cloths or Fabrics, which may be used: on and iU 
conjunction with Looms now in common use p and idso^eer- 
tain improvements in ihe constmetion of Looms for ^at» 
ihg'plian and figured Cloths oT Fabrics^ andiin the tneduA 
of working Looms either by hand, by steamj or otfaev 
power. Dated Nov. 14, 1822. — In two mondfB* 
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Accident in preparing fulminating silver, 286 
Accident, Fatal, from fulminating powder, 429 
Acetate of alumine^ preparation 01, 274 

of lead, 414 

of mercury^ 136 

of potash, 425 

Acid, hydrochloric or muriatiac, manufacture of, is 

France, 137, 143 
Acid, nitric, manufacture of, in France, 172 
Acids, nitric and hydrochloric, French apparatus for mark- 
ing, 353 

Acid, oxalic, manufacture of, in France, 65» 92 

Acid, pyroligneous, for tanning leather, Wilson on using, ^40 

Acid, sulphurous, manufacture and uses 0^ in France^ 41 

Acid, sulphuric, manufacture of, in France, 45 

Acid, tartaric, manufacture of, in France, 87 

Aerostation, Green on employing coal-gas in, 38 

Air-balloons, Green <m employing coal-gas for^ 38 

Albumen, uses of, 190 

Allen's drill-stock, for wire drills, 147 

Mlesoirs, or boring machines, &c. 108 

Alloy (Van Eckart's), 122 

Alternating steam-engine. Ward's American, 4 

Alumine, acetate of, on preparing, 274 

Amadou^ or tinder agaric, on preparing, 113 

American alternating steam-engine (Ward's), 4 

cranberry, Hallet on cultivating, in dry beds, 259 

■ chum, 356 

■ domestic telegraphs (Pearson's), gs 

■ . — ^mlet, with helical grooves, 336 

— ice-closets and houses, 57 

, saw machine (Eastman's), 217 

twisted centre-bit, 335 

Amethysts, artificial, Wieland and Xasif^oxi on making, 310 
Ammonia, manufacture of, in France, 19$ 
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Analysis of tutenag (Fyfe's), 83 

■ of Van £ckart*s compound metal (Cock's), 123 

Anemone and ranunculus, Williamson on the culture of^ 314 
Annealing cast-steel. Editor on, 275 
Antimony and lead, a compound metal formed of^ 369 
A phlogistic or flameless lamp, Comstock on the, 22 
Apparatus for manufacturing sulphuric acid, in France, 45 
Apparatus, French^ for msAiing the nitric and hydrochloric 
acids, 353 

__ — , Field's improved filtering, 344 

for making coloured lakes. Field's improved^344,361 

Aqua marines, artificial, Wieland on making, 310 
Arsenic, Cooper and Porter on tests for, 26 
Artificial horizon, Roxby's new, 289 

pastes, Wieland on making, 308 

plumbago, M'Culloch on, 305 

slates, on preparing, 421 

Artificial^stone chimney-pieces (Wilson's), 400 * 

Asclepias, Syrian, culture and uses of the^ 349 

Attraction, electrical, instance of, 357 

jiurum Mosaicurriy Editor on using, for bronze powder, 350 

Auger, Perkins's improved, 412 

Bailey's wrought-iron sash-bars, 162 

Baths, shower, Feetham's improved, 214 

B6lier Hydraulique, Easton's improved, 215 

Berthier on the uses of sulphate of lead in the arts, 311 

Beryls, artificial, Wieland on making, 310 

Berzelius on using the blow-pipe, in chemical analysis, &c. 79, 

233,321,381 
Best mode of lighting a fire, 353 
Black-lead, M'Culloch on hardening, 305 
Black oil-paint, 408 
Blow-pipe (Green's), 19 

with two beaks (Varley's), 245 

, Berzelius on using, in chemical analysis, &c. 73, 

233,321,381 

<— Haussman on usin^, in assaying minerals, 390 

Blue hydrangea flowers. Hedges on producing, 132 

Boat, steam, Manby's wrought-iron, 66 

Boil, the jeweller's, for gold-work, 97 

Boletus igniarius, on preparing for German tinder, 11$ 

Bone, to polish in the lathe, 206 

Bone-glue, made by high-pressure steam, 283 

Bonnets, Leghorn, 1 

Borax, Editor on using, in soldering jewellery, 63 
Borer twisted, for mining (Perkin's), 337 
Boring-bit for cannon, 125 
Boring machine and instruments, 108 
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Brass, drills for, 145 

^, to polish, in the lathe, 207 

, on silvering, 301 

Bread-kneading machine, Swiss, 356 
Bright green oil-paint, 407 
Bronze-powder, Editor on, 350 
Browning gun-barrels. Editor on, 35 
Brown, light, oil-paint, 40^ 
Brown, red, oil-paint, 408 

Buming-to, or soldering lead, per se, Editor on, $1 
Burnishers steel, on making, 299 
Buttons, Editor on making, of cocoa-nut shells, 337 
Cambridge student's lamp {Milner's), Editor on the, 102 
Cannon boring-bit, 125 

Caoutchouc, Skidmore on making elastic tubes of it^ 270 
Casting gold and silver into shape on charcoal, 99 
Cast-iron chilled, punches and other tools (Keir*s), 131 

, drills for, 146 

Cast-steel, Thumall on welding to iron, 21 

— — — , Sheffield on soldering, S2 

— — - tools, Stancliffe on making hard and tough, 131 

— , Editor on softening or annealing, 275 

Caution to millwrights, 430 
Cement or lute, Deville's, 18 

for grinding lenses, 366 

for rectifying lenses, 370 

Centre-bit twisted, American, 335 

Centering lenses. Editor on, 371 

Charcoal of elder, for polishing brass, copper, &c. 264 

— — , M^Culloch on hardening, 305 

Charteauvieux on Leghorn bonnets, 1 

Cheap oil paints (Vanherman's), 403 

Chilled cast-iron punches and other tools (Keir's), 131 

Chimney-pieces, Wilson's artificial stone, 400 

Chinese Chrysanthemums, Wells on the culture of, 272 

Chocolate-coloured oil-paint, 408 

Chrysanthemums, Chinese, Wells on the culture of, 272 

Chum, American, 356 

Closets, ice-, and houses. Editor on the American, 57 
Coal-gas, Green on employing, in Aerostation, 38 
Cock's analysis of Van Eckart's compound metal, 123 
Cocoa-nut oil, a good material to supply lamps with, for the 

blow- pipe, 247 
■ shells. Editor on making buttons of them, 337 

Cold aifusion, as a remedy in cases of poisoning from opium, 

Wray and Copland on using, 115 
Coloured lakes, Field s improved apparatus for making, 344# 

361 
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Compost, Knight's stimulating and nutritive, ]65 
Compound metal, for tools for rectifying lenses i^n, 369 

• press, Field's improved, 344, 361 

metal, Van Eckart's, 122 

Conical tread-wheel (Day's), 156 

Cooper on tests for arsenic, 26 

Comstock on the aphlogistic or flameless lamp, 22 

Copland and Wray on the use of cold affusion in caaes 4»f 

poisoning by opium, 115 
Copper, white, Chinese, or tutenag, Fyfe's analysis of, 63 
Cranberry, American, Hallet on the cultivation cv, in dry beds, 

259 

Cranks for steam-engines, Ward on the theory of, 5 
Culture of Chinese chrysanthemums. Wells on the, 272 

■ ■ of the filbert in Kent, Williamson aa the, 247 

of hyacinths, Herbert on the, 33*8 

■ ■ ■ of the pine-apple, Knight on the, 157 
of the ranunculus and anemone, WiUiamson oa the^ 

314 

of strawberries. Gamier on the, 325 

and uses of the Syrian Asclepias, 349 

Cutlery, French, of Damascus steel, 286 

Cylinders, &c. on machines and instruments for boriiig, IQB 

Damascus steel, French cutlery made of it, 286 

Day's conical tread-wheel, 156 

Deville's lute or cement, 18 

Diamond used to turn hard steel pivots, 263 

Dodd's improved pedal-harps, 212 

Domestic Telegraphs, American and English, 58 

Drawing-pens and nair-pencils,Turrell on prepating, 179> 328 

Drill-stock, Allen's, for wire drills, 147 

Drill- stock. Editor's, 149 

Drills for brass, 145; cast-iron, 146; hard-^x^ood, 146; st«el, 
145 

of steel- wire, 147 

Drill with helical grooves, 336 
Drills, half-round, 145 

Drilling and boring, Editor on instruments for, 125> 145* 335* 
412 

Dry-points and etching-needles, Turrell on sharpenisg, 254 
Drying-stove, Field's improved, 344 
Easton's improved Belier hydraulique, 215 
Economising fuel in forcing houses, Knight on, 265 

for domestic purposes, 353 

lamp-light, Turrell on, 41 1 

Editor's drill-stock, 149 

Editor on American ice-dosets and houses, 57; ovl brot^e- 
powder, 350; on browning gun-barrels, 35 , on Eftg^h 



domestic telegraphs, 58, ss'i on the G^inEevalmxifS and 
reflectors, 15] j on griDding- and polishing lenses, S64> 
on iron and steel, 131, 193,1275; on iip'proving domestic 
telegraphs, 86 7 on instruments fbr drilling and borhigii.25> 
145, 3359 412; on the microscopce, IGl ; on Milner's Catn- 
bric^e student's lamp, 102; pn processes employed in 
jewellery, 63, 97 ; on reducing f notion in machinery, 189 ; 
on softening or annealing ca$t- steel, 275 v and on solUGring 
. lead, pfir sey or by burning-to;61 

£la$tic tubes of caoutchouc, Skidmore on making, 270 

Elder charcoal, for polishing bra^s^ copper. Sec. 264 

Electrical attraction, instance of, 357 

£merakls, artificial, Wieland and lian^iOQ pn making, 309 

Emery, Editor on washing qv^t, jRor optical puirposes, 367 

Engine-turned work, to polish, 205 

Etching-needles, Lowry*s handle for, 149 

i- .^M dry-pointy, Turrell on shatpening, 254 

Explosions, fatal, of steaim-boilers, 281 

False glare or glitter, in viewing microscopic objects. Editor 
on removing the, IGl 

Fatal explosions of steam-boilersy 281 ' 

accident from falminatmg powder, 429 

Feather-edged boards, saw machine for cuttings 217 

Feetham's improved shower-bath^^' 214 

Fences, straw, for gardens^ &e. to mako, 129 

Fieldsimproved percolator, filtering apparatus^ drying-store, 
and compound press, 344 

Filbert, Williamson on the culture of, in Kenty 247 

Fillagree-work, Editor on soldering, 64 

Filtering apparatus. Field's improved, 344 

Fine strokes, Turrell on preparing hair-pencils and drawiog- 
pens, for making, 179,328 

Fire, best mode of lighting a, 358 

Fish and linseed oils made dryii^, by Vanherman, 4Q3 

Flameless lamp, Conn^tock on a, 22 

Floods, gardens defended from, }28 

Flowers, blue hydrangea, Hedges on producing^ lg2 

Foretog'houses,- Kni^t on economismg ftiel in, 265 

Fountain, of compression, 323 

French apparatus, termed the cylinders,*' for making the 
nitric and hydrochloric acids, 353 

■ ■ varmsh^to polish. Nock's improvement on the, 352 
■ plating and silvering, 294 

cutlery, of Damascus steel*, 286, 428 

Friction in machinery. Editor on reducing, 1:89 
Fruit-trees in pots, Knight on managing, 169 
Fuel, on economiskig, for domestic purposes, 353 
, Knight on economising, in £orcing-houBes> 205 
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Fulminating silrer, accident in preparing, 286 
■ powder, fieital accident from, 429 
Fyfe's analysis of tutenag, 83 

Gardening, hints on, by the Editor, 128 ; Wells on the cul- 
ture of Chinese crysanthemums, 272 ; Hallet on the culture 
of the American cranberry in dry beds, 2^ ; Williamson 
on the culture of the filbert in Kent, 247, and of the ranun- 
culus and anemone, 3]4; Herbert on the culture of hya- 
cinths, 338 ; Gamier on the culture of strawberries, 325 ; 
Knight on the culture of the pine-apple, 159; on astimii- 
lating and nutritive compost, 165; on the mani^ment of 
fruit-trees in pots, 1699 on economising fuel in forcing- 
houses, 265 ; on straw-fences, 129; on securing gardens 
from floods, 128; and. Hedges on producing blue hy- 
drangea flowers, 132 

Gardens defended from floods, 128 

Garnets, Syrian, artificial, Wieland on making, 310 

Garnier on the culture of strawberries, 325 

Gas, coal-, Green on employing, for aerostation, 38 

Gas, oil-, from seeds, Wilson on procuring, 154>427 

Geneva lamps and reflectors, 151 

Georgi on preparing artificial slates, 421 

German fungus, or tinder, on preparing, 113 

Gimlet, American, with helical grooves, 336 

Glaziers* putty, Knight*s improved, 167 

Glue from bones, made by means of high-pressure steam, 283 

Gold-work, jeweller's boil for, 97 

Gold, to recover from the jeweller's boil, 98 

Gold-beads, jewellers, on forming, 99 

Gold and silver, to melt on charcoal, and cast into shape, 99 

Gold and silver, refining, in France, 182 

Green's new blow-pipe, 19 

Green on employing coal-gas in aerostation, 38 

Green, bright, oil paint, 407 

Greyed-glass, Editor on using, with the microscope, lOl 
Grinding and polishing lenses. Editor on, 364 
Gun-barrels, Editor on browning, 35 

Hair-pencils and drawing-pens, Turrell on preparing, 179328 
Hair for pencils, 335| 
Half-round boring-bit, 127- 
Half-round drills, 145 

Hallet on the culture of the American cranberry, in dry beds, 
259 

Hall's domestic telegraph, 60 

Harapsteadloam, used by Hedges, to produce blue hydrangea 
flowers, 132 
, Handle for etching-needles (Lowry's), 149 
Hardie's tread-wheel, 156 
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Hard-wood, drills for, 146 

Hard and tough cai!»t-6teel tools, Siancliffe on making, isi 

Hard steel turned by the diamond, 263 

Harps, pedal, Dodd's improved, 212 

Haussman on using the blow-pipe in assaying minerals, 390 

Health, on preserving, 371 

Hedges on producing blue hydrangea flowers, 132 
H^p and rape seeds, oil-gas from, 427 
Herbert on the culture of hyacinths, 338 
Hints on gardening, 128 

Holtzapffel and Deyerlein on polishing and varnishing wood, 

ivory, &c. in the lathe, 2Q2 
Horizon, artificial, :Boxby's new, ^9 
Horn, to polish in the ladie, 206 
Horticulture, see Gardening. 
Hyacinths, Herbert on the culture of, 338 
Hydrochloric or muriatic acid,manufacture of, in France, 137 

143 

Hydrochloric acid, French apparatus for making, 353 
Ice-closets and houses. Editor on the American, 57 
Impenetrable paints (Vanherman's), 405 
Improved steam-boiler, Sullivan on an, 267 
Instruments for drilling and boring. Editor on, 125, 145 
Inventions, new, monthly list of patents foi', 7l> 144, 215, 288, 
431 

Ireland, improved communication with, 209 

Iron, wrought, steam-boat (Manby's), 66 

Iron^ cast, drills for, 146 

Iron, to polish, in the lathe, 207 

Iron and steely Editor on, 131, 193, 275 

Italian bonnets, 1 

Ivory, to polish, in the lathe, 205 

Jewellery, Editor on processes employed therein, 63» 97 

Jewellers boil for gold- work, ^7 

Jeweller's gold beads, on forming, 99 

Jeweller's lamp, the, 100 

Keir*s chilled cast-iron punches, and other tools, 131 
Kentish culture of the filbert, Williamson on tlie, 247 
Kneading bread, Swiss machine for, 356 
Knight on the culture of the pine-appl^, 157 

on managing fruit-trees in pots, 169 

on economising fuel in forcing houses, 265 

Knight's stimulating and nutritive compost, 165 

improved glazier's putty, 167 

Lackering and polishing in the lathe, Holtzapfiel and Deyer- 
lein on, 202 

Lakes,coloured,Field's improved apparatus for making344,361 
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Lamp, flameless, Comstock on a, 22 
■ >ii ■ tte jeweller'ii a^denng, ]00 

8tudent*i (MUoer*^), Editor on, 102 

Lamps and reflectors, Geneva, 151 
Lanp-fight* Turrell on econonisiog, 41 1 
Lan9on on making artificial stra8S,ta]erald8>«iida«ietfa3rttB309 
Lard, best materml for supply of lamps for the blow-pipe, 247 
Lathe, polishing and varnishing in the, Hdtzapffbll and Dey- 
erlein on, 202 

Laudanum, deleterious effects of, prevented by oM affiisioii, 
115 

Lead, Editor on soldering, pet se, by bortik^'ttf, Gl 

and antimony, a compound metal ionoM oi^ 369 

sulphate of, Berthier on the uses of, 81 f 

acetate of, on preparing, in France, 414 

black, M'Culloch on hardening, 30S 

L^ad-coloured oil-paint, 406 
Leghorn bonnets, 1 

Lenses, Bditor on grinding and polishing, 364 
Life-preservers from shipwreck (Scheffer's), 213 
Lighting a fire, best mode of, 353 
Linseed- oil, to whtten, 409 

List, dionthly, of patents, 71, 144, 215» 288, 358, 431 

Loam, Higligate, used fbr producing blue hydrangea flowm, 
by Hedges, 132 

Lowry's handle for etching-needles, 149 

Lubricating the sliding parts of machinery^ Sallivan on, 267 

Lute or cement (DeviTle's), IS 

Machinery, Editor on reduciog friction in, 19^ 

M'Culloch on artificial plumbago, and on bardeOAiiig black- 
lead and charcoal, 305 

Manby's wrought-iron steam-boat, 66 . 

Manufacture of Leghorn bonnets, l 

of ammonia, 193 ; of nitric acid, 175 ; ^of 'omdtc 

acid, 65, 92 ; of starchy 225 : of sulphunHXs acid, md 
uses of, 41 ; of sulphuric acid, 45 i and of tartaric add, 
in France, 87 . 

Material for buttons. Editor on a new, 337 

Mat-weaving, Salisbury on, 130 

Merlin's domestic telegraph, 60 

Mercury, acetate of, to prepare, 136 • 

Microscope, Editor on the, 101 

Microscopic objects, tran^arent> Editor's^ iMjpi^veniimi ia 
viewing, 101 

Mlhi^r's Cambridge student's lamp. Editor on, fo^ 

Miner's twisted borer (Perkins's), 337 

Monthly list of patoHts, 71, 144, 215^, 288, 358, 4*1 
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Muriatic, or hydrpqhloiric acid, jnoanufacture of, in France, 157, 
143 

New blow-pipe (Gre^>), 19 

New inventions, monthly li3t of patents for, 7i, 144,215, 

288, 358, 431 
Nitric-acid, manufa^tuiTe of, in France, 172 

French apparatus for making, 353 

Nock's improvement in using the French varnish or polish, 352 

Nutritive and stimulating compost (Knight's), 165 

Oil-paints, Vanherman's cheap, 403 

Oil-gas from seeds, Wilson on making, 154, 427 

Opium, effects of, counteracted by cold affusion, 115 

Oxalic acid, manufacture of, in France, 65, 92 

Pastes, artificial, Wieland on making, 308 

Patent (juadrant (Roxby's), 289 

Patents, monthly list of, 7i;i44, 215, 288, 358, 431 

Pearson's American domestic tdegraphs, 58 

Pedal-harps, Dodd's improved, 212 

Pencils, hair, and drawing-pens, Turrell on preparing, 179,828 

hair for, 335 

Percolator, or physeter (Field's), 344 

Peridots, artificial, Wieland on making, 309 

Perkins on turning hardened-steel pivots with thediamond,2^ 

Perkins's twisted borer for mining and well-siDking, 337 

— improved auger, 412 

Pewter-collars for hard-steel pivots to turn in, 263 
Physeter, or percolator (Field's), 844 
Pine-apples, Knight on the culture of, 157 
Pitch equal to Swedish, Wilson on nuking, 40 
Pivots, Editor on reducing the friction of, 189 

of hard-steel turned by the diamond, 268 

Plating, French, and silvering, 294 
Plumbago, artificial, M'CuUoch on, 305 
Poisoning from opium, Wray and Copland in preventing, 115 
Polishing and varnishing in the lathe, Holtzapffelland Deyer- 
lein on, 202 

Polish, French, or varnish. Nock's improvement on the, 352 

Polishing lenses, Editor on, 369 

Porter on tests for arsenic, 26 

Potash, acetate of, on preparing, in France^ 425 

Powder, bronze. Editor on, 350 

Precious stones, artificial, Wieland on making, 308 

Premiums of the Society for the encouragement of national 

industry, in France, 67 
Preserving health, on, 371 
Press, compound, Field's improved, 344, 361 
Processes in jewellery, Editor on, 63, 97 
Pyroligneous acid for tanning leather, Wilson on using,. 40 
Quadrant, Roxby's Patent, 289 
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Qutriet on making water-proof woollen-cloth, and on cuttings 
polishing, &c. cornelians and pehbles, S55 

on water-proof cement, artificial stone, cheap paiiit, 

and on a family corn-mill, 399 

Query on consuming the smoke of iron-foundries, 428 

Ranunculus and anemone, Williamson on the culture of,^l4 

Rape and hemp seeds, oil-gas from, 427 

Rectifying lenses, Editor on, 369 

Reducing friction in machinery. Editor on, 189 

Refining of gold and silver in France, 182 

Reflectors and lamps, Geneva, 151 

Revolving sieve for starch-making, 229 

Rockets used for signals by Schumacher, 287 

Roxby*s patent quadrant and artificial horizon, 289 

Rubies, artificial, Wieland on making, 309 

Salisbury on weaving mats, 130 

Sapphires, artificial, Wieland on making, 310 

Sash-bars, Bailey's wrought-iron, 162 

Saw with sectional teeth ^Eastman's), 217 

Saw machine, Eastman's improved American, 21 7 

Scheffer's life-preservers from shipwreck, 213 

Schumacher's rocket signals, 287 

Seeds, Wilson's oil-gas irom, ]54 

Sheffield on soldering cast-steel, 62 

Shipwreck, Scheffer's life-preservers from, 213 . 

Shower-baths, Feetham's improved, 214 

Sieve, revolving, for starch-making, 229 

Signals for great distances (Schumacher's), 287 

Silver solder, to make, 63 

Silver and gold, to melt on charcoal, and cast into shape, 99 

Silver and gold refining, in France, 182 

Silver, fulminating, accident in preparing, 286 

Silvering and French plating, 294 

Skidmore on making elastic tubes of caoutchouc, 270 

Slates, artificial, on preparing, 42I 

Slaughter-houses of Pans, 277 

Sliding parts of machinery, Sullivan on lubricating the, 267 
Softening cast-steel. Editor on, 275 
Solder, silver, to make» 68 
Soldering lead by buminp-to. Editor on, 61 
Soldering cast-steel, Sheffield on, 62 
Soldering silver in jewellery, Editor on, 63 
Soldering fillagree-work, Editor on, 64 
Stancliffe on making hard and tough cast-steel tools, 131 
Starch, manufacture of, in France, 225 
Steam-boat, wrought-iron (Manby's), 67 




Steam-boilers, fatal explosions of, 281 
Steam-engine, Ward's American alternating, 4 
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Steel and iron. Editor on, 131, 193, 275 

burnishers, on making, 299 

cast. Editor on softening or annealing, 275 

drills for, 145 

hard, turned by the diamond, 263 

to polish in the lathe, 207 

watch arbors, to harden straight, Turrell on, 193 

wire drills, 147 

to harden straight, 193 

Stimulating and nutritive compost, Knight*s, 165 
Stone's improved drill- stock, for wire-drills, 149 
Stones, artificial, Wieland on making, 308 
Stone, artificial chimney-pieces, Wilson's, 400 

■ coloured oil-paint, 408 

Stove-drying, Field's improved, 344 
Strawberries, Garnier on the culture of, 325 
Straw-work, for garden fences, weather-guards, &c. to make, 
129 

Student's lamp, Milner's, Editor on, J02 
S ubdued green oil-paint, 406 

Sullivan on lubricating the sliding parts of machinery, 267 
Sullivan's improved steam-boiler, 267 
Sulphate of lead, Berthier on the uses of, 31] 
Sulphurous acid, manufacture and uses of, in France, 4] 
Sulphuric acid, manufacture of, in France, 45 
Surrey Institution, 430 

Swedish pitch and tar, Wilson on imitating, 40 

tread- wheel, 156 

Swiss bread-kneading machine, 356 
Syrian asclepias, culture and uses of, 349 

garnets, artificial, Wieland on making, 310 

Talc, Editor on using, in viewing transparent microscopic 

objects, 101 
Tar equal to Swedish, Wilson on making, 40 
Tartaric acid, manufacture of, in France, 87 
Telegraphs domestic, American and English, 5S 
Tests for arsenic. Cooper and Porter on, 26 
Theory of steam-engine cranks. Ward on the, 5 
Thurnall on welding cast-steel to iron, 21 
Tinder, German, on preparing, 113 
Tobacco-worm, singular property of the, 163 
Tools, hard and tough cast^steel, Stancliffe on making, 131 
Topaz, artificial, Wieland on making, 308 
Tortoiseshell, to polish in the lathe, 206 
Transparent objects, Editor's improvement in viewing, in the 

microscope, 101 
Tread- wheel, 156 

Trees, fruit in pots. Knight on managing, 169 
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TroughtoD on drills for brass, U6 

Tubes elastic of caoutchouc, Skidmorie op making, 270 

Turrell on preparing hair-pencils asd drawing-pens, 179>3iffi.; 
on hardening steel watch-arbors straight, 1^3 ; on sh^ffpen- 
ing dry-points and etching-needles, 254 ; axid on econo- 
mising lamp-light, 411 

Tuscan bonnets, 1 

Tutenag, Fyfe's analysis of, 83 

Twisted borer for mining (Perkinses), 3S7 

centre- bit, American, 335 

Van Eckart's alloy of silver, copper, andplatiaa, ]22 

Vanherman's cheap oil-paints, 403 

Varley's blow-pipe with two beaks, 245 

Varnish French, or polish. Nock's improvement on the^ 352 

Varnishing and polishing in the lathe, Holtzapffel and Deyer- 
lein on, 202 

Ventilation, on, 37 1 

Ward's American alternating steam-engine, 4 
Watch-arbors, steel, to harden straight, Turrell on, 198 
Weather-guards of straw, for gardeps, &c. to mak^, 129 
Weaving mats, Salisbury on, 130 
Welding cast-steel to iron, Thurnall on, 21 
Wells on the culture of Chinese chrysanthemums, 272 
Well-sinking, Perkins's twisted borer for, 837 
White, constant, oil-paint, 410 

White-copper, Chinese, or tutenag, Fyfe'fi analysis of, 83 
Wieland on making artificial pastes or precious scones, 308 
Williamson on the cultivation of the filbert, in Kf^nt, 247 

on the culture of the ranunculus and anemone, 314 

Wilson on preparing pitch and tar equal to Swedish, and on 

tanning leather with pyroHgneous acid^ 40 
Wilson's oil-gas from seeds, 154 
. artificial stone chimney-pieces, 400 

Wire, steel, for drills, 147 
Wire, steel, to harden straight, 193 
Wood, hard, drills for, 146 

Wood, hard and soft, Holtzapfiel and Deyerlein^ on polishing 
and varnishing in the lathe, 202 

Wray and Copland, on the efficacy of col^ ftfAtsioii, in poison- 
ing from opium, 1 15. 

Wrought-iron, steam-boat (Manby's), 66 

— ^ ^—sash-bars (Bailey's;, 162 

Yellow oil-paint, 408 
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Troughton on drills for brass, U6 

Tubes elastic of caoutchouc, SJddmorie o^ making, 270 

Turrell on preparing hair-pencils and drawing-pens, 17SI»328.; 
on hardening steel watch-arbors straight, 193 ; on sharpen- 
ing dry-points and etching-needles, 254 ; and on econo- 
mising lamp-light, 411 

Tuscan bonnets, l 

Tutenag, Fyfe*s analysis of, 83 

Twisted borer for mining ^Perkins>), S37 

centre>bit, Amencan, 335 

Van Eckart's alloy of silver, copper, andplatina, 122 

Vanherman's cheap oil-paints, 403 

Varley's blow-pipe with two beaks, 245 

Varnish French, or polish. Nock's improvement on the, 35^ 

Varnishing and polishing in the lathe, Holczapffel and Deyer- 
lein on, 202 

Ventilation, on, 371 

Ward's American alternating steam-engine, 4 
Watch-arbors, steel, to harden straight, Turrell on, 193 
Weather-guards of straw, for gardeps, Sic. to make^ 129 
Weaving mats, Salisbury on, 130 
Welding cast-steel to iron, Thurnall on, 21 
Wells on the culture of Chinese chrysanthemumSy 272 
Well-sinking, Perkins's twisted borer for, 337 
White, constant, oil-paint, 410 

White-copper, Chinese, or tutenag, Fyfe's analysis of, 83 
Wieland on making artificial pastes or precious scones, 308 
Williamson on the cultivation of the filbert, in K^nt, 247 

on the culture of the ranunculus and anemone, 314 

Wilson on preparing pitch and tar equal to Swedish, and on 

tanning leather with pyroligneous acid^ 40 
Wilson's oil-gas from seeds, 154 

— artificial stone chimney-pieces, 400 

Wire, steel, for drills, 147 

Wire, steel, to harden straight, 193 

Wood, hard, drills for, 146 

Wood, hard and soft, Holtzapffel and Deyerlein, on polishing 
and varnishing in the lathe, 202 

Wray and Copland, on the efficacy of cold affusicni, in poison- 
ing from opium, 1 15. 

Wrought-iron, steam-boat (Manby's), 66 

— sash-bars (Bailey's), 162 

Yellow oil-paint, 408 
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Troughton on drills for brass, U6 

Tubes elastic of caoutchouc, Skidmore o^ making, 270 

Turrell on preparing hair-pencils and drawing-pens, 179»328 ; 
on hardening steel watch-arbors straight, 193 ; on shsurpen- 
ing dry-points and etching-needles^ 254 ; and on econo- 
mising lamp-light, 411 

Tuscan bonnets, l 

Tutenag, Fyfe's analysis of, 83 

Twisted borer for mining (Perkins>), S37 

centre-bit, American, 335 

Van Eckart's alloy of silver, copper, andplatiaai }22 

Vanherman's cheap oil-paints, 403 

Varley's blow-pipe with two beaks, 245 

Varnish French, or polish. Nock's improvement on the, 352 

Varnishing and polishing in the lathe, Holtzapffel and Deyer- 
lein on, 202 

Ventilation, on, 371 

Ward's American alternating steam-engine, 4 
Watch-arbors, steel, to harden straight, Turrell on^ 193 
Weather-guards of straw, for gardens, Sic. to mak^^ 129 
Weaving mats, Salisbury on, 130 
Welding cast-steel to iron, Thurnall on, 21 
Wells on the culture of Chinese chrysanthemumSy 272 
Well-sinking, Perkins's twisted borer for, 337 
White, constant, oil-paint, 410 

White-copper, Chinese, or tutenag, Fyfe's analysis of, ^ 
Wieland on making artificial pastes or precious scones, 308 
Williamson on the cultivation of the filbert, in K^nt, 247 

on the culture of the ranunculus and anemone, 314 

Wilson on preparing pitch and tar equal to Swedish^ and on 

tanning leather with pyrolignedus acid^ 40 
Wilson's oil-gas from seeds, 154 

— artificial stone chimney-pieces, 400 

Wire, steel, for drills, 147 

Wire, steel, to harden straight, 193 

Wood, hard, drills for, 146 

Wood, hard and soft, Holtzapfiel and Deyerlein^ on polishing 
and varnishing in the lathe, 202 

Wray and Copland, on the efficacy of cold afiiision, in poison- 
ing from opium, USh 

Wrought-iron, steam-boat (Manby's), 66 

— sash-bars (Bailey's), 162 

Yellow oil-paint, 408 
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